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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Name. 


Adams 


{ 


Addeabrooke 

Aikman    

Applegath    .... 

Archer     .  • . .  •j 

Archibald. ..... 

Armitage 

Arnoax    

Aahworth 

Btggt 

Baio .  ■ ...  • .  •  •  ^ 
Bainbridge 
Banei  .... 


Subject. 


England. 


{ 


Roada  and  waji,  build.  1 
ings,  bridges,  &c. . . .  / 

Envelopes 

Finishing  fabrics 

Printing  machinery. . . . 

Pre?enting  railway  acci- 
dents  

Brick  and  stone  machinery 

Safety  envelope 

Railway  cirriages   

Preventing  incrustation.. . 


} 


Crushing  gold  quarts.. .. 
Electrie        telegrsphs, 

clocks,  &c. 

Obtaining  power  from  fluids 
Apparatus  for  cables  of 


vessels 

Barbe j  Reproducing  designs 

Bareaa     .CarpstSi  TeWets,  &c. 

Barlow. |  Rotary  engines 


Barnett 


Barlow..  ...... 

Beasley    ....•• 

Beauralet 

BeU 

Beltsong 

Bentall 

Bentell       and  1 

Howard   ..  J 

Bernard   ...... 

Bernard  

Bessemer ...... 

Blair    

Boultoa   

Boarcart .... 


Brady 

Brandels 

BridsOD    ....  - 

r 

Brindley  ....•• 

Booth 

Brookes     and  J 
Jones. .....  \ 


Grinding  grain 


Preparing  hemp  and  ilaz. . 
Metal  tubes  and  forms   . . 

Iron  and  steel 

Sulphuric  acid 

'  Bottles  and  jars 

Ploughs   

Chilling  cast  iron 

Boots  and  shoes 

Leather  and  skins 

Saccharine  fluids, .....  . . 

Beds,  couches,  8cc 

Metallic  ores,  &e 

Preparing,  combing  and  1 

■pinning  wool j 

Helmets,  cartridge 

boxes,  &c 

Sugv 

Stretching    and    drying 

fabrics 

Buttons     and     flocked  1 

fabrics j 

Gaa 

Stoves  and  heating  ap 

paratna. 


} 

} 


} 


8  Jan. 

20  Jan. 

.... 

21  March 

8  Jan. 

8  May 

24  June 

.  • . . 

29  Jan. 
29  May 

22  May 

23  Feb. 

12  Feb. 
8  March 

.  I . . 

8  Jan. 

• . .  • 
10  June 
12  June 

24  March 
15  April 

25  March 

22  April 
27  Jan. 

24*  Feb. 

.... 

23  Feb. 

27  March 

22  March 
12  June 
IMay 

27  Jan. 
8  May 

24  Mr. 


Scotland. 


4  Dec. 

.... 

6  Jan. 

22  Nov. 


26  Not. 


22  March 
13  April 


Ireland. 


Page. 


28  April 
19  April 


10  May 
3  March 
9  March 


.  * 
* . 


22  March 
5  April 


19 

40 

79,119 
20 

259 

40 
400 
519 

19 

100 

450 

440 

179 

140 
220 
260 


359 
360 


r4o,;- 

I   36 

360 

480 

500 
259,4.'i9 
319,360 

259 

340 

100 
459 
179,259 
269 
179 

279 

259 
500 
380 

100 

399 
259 


302218 
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ALPHABETICAL    LIST    OF    N£W    PATENTS. 


Name. 


Subject. 


Brooman 
Brooman 
Brooman 

Brooman 
Brooman 


•  •  •  ■  ^ 

•  •  •  •  ^ 


Brooman 

Brooman 

Brown        and  1 
Macintosh  .  J 

Braff    I 

Branet 

Bry  done 

Burgess    ...... 


Purifyini;  oils 

Windmills    

Presses  and  pressing  . . 
Presses,  centrifugal   ap 

i     paratus,  &c 

'Fibrous   and     membra- 1 
'     neous  materials,  &e. .  j 

Paddle  wheels 

Wheels,  tyres  and  hoops.. 

Pdper   

and 


31  Jan. 

23  Frb. 

8  Mar. 


rolling  1  I 


Callen  and 
Onions. . 

Calvert. . . . 

Campbell 

Cbameroy 

Chatlerton 

Cburchi  God- 
dard  and 
Middleton .. 


f} 


Claussen 


* .  . . 


Cole  and  Holt 

Collier 

Collins 

Cook    

Cooper 

Cooper 

Coquatriz     .... 

Corpe 

Coupler     and  1 

Mellier. . . .  j 

Cowper    

Cowper    ....■< 

Crock  ford    .... 

Crook         and  \ 

Mason  . . . .  j 

Croutelle ...... 

Cumming 

Cunningham    .. 
Cussons 

Davey        and  1 
Chanu  . . . .  j 

DeWigne  .... 

Denniaon  and 
Peel 

Denton     .... 

Derode.. .... 

Dick 


} 


Railways 
stock    ..  . 

Shipbuilding    

Signal  lights    

GuttU'percba  tubing  .... 

Paper^making  machinery. 

Iron  and  coke 

Finishing  fabrics 

Steam  engines 

Electric- telegraphic  wires . 

Fire-arms  and  ordnance . . 


} 


Saline  and  metallic  com- 
pounds  

Removing  sand  in  bar- 1 
hours    J 

Carpets 

Steel    

Steam  engines 

Candles  and  wicks 

Fastenings  for  garments  . . 

Lubricating  machinery    .. 

Trouser-strap  fastening  . . 

Paper   

Multiplying  motion     . . . . 
Combing  and  preparing  1 

wool     J 

Brewing .. 

Looms 

Woollen  threads 

Printing  surfaces 

AppIicHtion  of  slag 

Fabrics  for  bookbinding. . 

Explosive  CO  n pounds. . . . 

Pire-arnH     

Lubricating  compounds  . . 

Looped  fabrics    

Uniting  metals    

Finishing  fabrics. ....... 


4  May 

18  June 

22  May 

29  Apr. 

27  Jan. 
22  Jan. 
21  June 


U  Feb. 


8  Jane 


24  April 

3  Feb. 

24  March 

31  Dec. 
24  March 
12  Jan. 
2  April 
12  June 
27  Jan 
24  Jan. 

23  Feb. 

31  Jan. 

23  Feb. 

8  March 


3  Feb. 
29  April 
8  March 


15  April 
17  April 
9  Feb. 
12  March 

22  May 


Scotland. 


24  March 
10  April 


.... 

.... 


22  .March 


.... 
.... 


4  March 
10  May 
.... 
30  Jan. 


10  Feb. 
16  April 


13  Feb. 


26  Nov. 

22  March 
15  Dec. 
15  March 
26  Nov. 


26  Jan. 
II  May 


Ireland, 


20 


Nov. 


Pagp. 


119 
179 
219 

359 

359 

380 
519 

440 

359 

100.260 
80 
519 


160 

259 
459 
480 
179 

.358 


119 

250 

19,179 
259.359 
60 
300 
500 
100 
100 

179 

119 

179,179 

219 

19,20 

119.260 
359,20 
220.259 
19 

320 

339 

1.39 

240 
179 
43!>,462 


ALPHABIiTICAL    LIST   OF    NEW    VATENTS. 


Name. 


Dickiaon 

Dix 

Dixon         and  1 

Dodaoo    ..  J 

Donlan 

Dray     

Dancui    

Dancao      and  1 

Uatton  ..  J 
Da  pre  and  Le  \ 

Siiear  . . . .  j 
Dathoit    ...... 

Elce  and  Bond.. 

Ellison 

Bllwood   

£rmen 

Kirtng 

Exall    

Fttirbaim  andl 
Horsnian  . .  J 

Farina 

Feather  and  1 
Driver ....  J 

Fitber 

Fletcher   

Foutainemoreao . 

Fantaioemorean . 

Fontaineoioreaa . 

Poouinemoreau . 

Forder. 

Forfar 

Fox 

Froggatt 

Froggatt 

Gardiner 

Gaihercole  .... 

GatUng 

Gee 

Gervoy J 

Gibson 

Giffard 

Gilbee 

Gillespie.. 

Gillett 

Glynn         and  1 

Appel  ....  J 

Guodfellovr  .... 

Goodman.. ..   >• 

Gorman    

Graham    

Granara 

Gratrix..  ....•• 

Grcen^treet . .  • . 


Textile  fabrics 

Veatilatiug 

Qaarrying  and  working  1 

slate  and  Ktone J 

Treating  seeds  ol  ilax  . . . . 

Reaping  machines 

Steam  engines. 

Casks   


I 


Prefentino^ 

Chimneys    . 
Plastic  product 


Smoky  ^ 
J 


Preparing  cotton 

Imitation,  marbles,  &c.... 

Hats 

Finishing  thread 

HorticuUaral  constraction 
Bread  and  biscaits 

Preparing  flax  and  hemp. . 

Paper 

Screws 

Ornamenting  fabrics  .... 

Stretching  fabMcs 

Fibrous  substances 

Railways  and  locomotives. 

Printing  presses 

G  IS- burners     

Fenders 

Ventilation 

UmbrellNS  and  parasols  . . 

Waterproofing 

Decoiative  painting 


Metal  pipes,  shafts,  &o.. . . 

Envf lopes    

Seeding  grain 

Roasting  coffee  and  cocoa. 
Prolonging  durability  of  1 

rails J 

Pulverizing  laod 

Fire-arms.    

Cutting  corks 

Levelling  instrument  .... 
Ploughs    

Treating  paper 

Steam  boilers 

Ornamenting    japanned  \ 

wares    / 

Motive  power 

Zinc  ores 

Lnbricating  machinery  .. 

Prodncing  designs 

Coating  &  ornamenting  zinc 


27  Jan. 

12  June 

10  June 
27  Jan. 
• .  • . 

27  Jan. 

17  April 
12  Jan. 

26  Feb. 
8  Marcli 


27  April 

8  May 
13  Jan. 

9  Feb. 

29  April 
29  April 
20  Jan. 

22  Jan. 
24  Jan. 

23  Feb. 

8  March 

•  •    •  • 

6  April 
31  Dec. 
20  March 


24  Jan. 
4  May 
1  May 

13  Feb. 

•  a    •  • 

6  April 
1  June 
8  May 
17  April 


11  March 
29  April 

.  •  • . 
8  March 

.... 
8  Juno 
31  Dec. 


22  Dec. 


22  March 
6  Fob. 


•  •    •  • 


26  Nov. 

8  Dec. 

11  May 


17  May 
26  Dec. 


•  •  •  • 
■  ■  a  ■ 
a  •  a  • 

•  a  •  • 

26*Feb. 
.... 
29  March 


10  March^'t 
8  Jan.      I 


19 
5 

1 


20 


14 


April 

... 

May 


April 
«  . . 
May 


29  Dec. 


Irelond. 

Page. 

.  • .  * 

20 

.... 

100 

.... 

500 

• «  . . 

480 

.... 

100 

.... 

260 

. . .'. 

100,179 

•  •  •  • 

339 

.  a  •  . 

60 

.... 

179 

a  r  .  . 

220 

•  .  .  • 

19 

•  •  .  • 

19 

.... 

460 

«... 

359 

'   t   •  » 

400,460 

*  •  *  . 

60,119 

.... 

139 

•  .  ■  ■ 

359 

.... 

359 

.... 

79 

.  '  .  • 

80 

.  .  .  . 

100 

•  •  .  a 

179  259 

...  a 

219 

.... 

359 

.   .  . 

300 

.... 

19 

.... 

259 

.... 

259 

.... 

100,119 

.... 

380 

•  a  .  . 

380 

a  .  .  . 

160 

3  Jan. 

120 

.... 

300.360 

. .  • . 

459 

.... 

400,459 

...  a 

339 

,6  March 

259,280 

.... 

220 

.... 

359 

•  .  •  a 

360 

.  ■  .  . 

219 

.... 

460 

...  a 

480 

a  .  .  r 

19,119 

VI 


ALPHABETICAL    LIST   OF    NEW    PATENTS. 


Name. 


Griffiths 

Grindrod  ....•< 

G  Wynne     andf 
Wilton ••..  J 

Hall 

Hall 

Hamer 

Hardman 

Haughton 

Hediard   

Hediard    

HeseUine 

Hesketh 

Higgin 

Ilighton  

Hills    

Hindman  andl 

Warhnrst. .  j 
Hioks        and ). 

Nicolle. ...  J 
Hinks        and  \ 

Nicolle.. ..  J 
Hobba 

Hodge I 

Horton      and  \ 
Wylde  ..../ 

Houldsirorih   .. 

HuUeberg    . . . . 

Hutton      Hnd  1 
Masgra?e..  J 

Hyatt 

Jack.. ........ 

Johnson   •...•, 
Johnson  . . .... 

Johnson  ..••«. 
Jones   

Kennedy  • 

Kent 

Kernot       and  V 
^  Hirst    , . . .  f 

Knowles 

Kufahl 

Kurlz 

Lacon  ........ 

Lambert 

Landes ........ 

Lees     ........ 

Lemoign 

Lillie    

Lister » 


ImproTing  human  hiir   .. 

Coonmunicatin  gmotion.  ) 

and  rudders / 

Fatty  and  oily  matters    . . 

Screens • 

Cocks,  taps  and  valves   ,  t 

Looms 

Looms 

Spinning 

Propelling  vessels   

Rotary  engines 

Steam  and  air  engines.. .. 

Reflectors ,  • 

Bleaching  and  scouring... 
Electric  telegraphs  .*•.., 
Gases 

Steam  generators 

Nails,  rivets,  bolts,  &o... . 

Plastic  composition. ..... 

Locks  and  fastenings  . .  •  • 
Railways    and     railway  "I 
carriages   J 

Heating  and  evaporating. . 

Embroidering  machines. . 
Treating  wool,  hair,  &c... 
Bleaching    yarns      and  1 

goods    ...• J 

Motive  power 

Grinmg  pigments 

Railways  and  boilers  .... 

Weaving  carpets 

Hats 

Furnaces 

Fluid-meter ^ . . . . . 

Knife*cleaning  machine  • . 

Woollen  cloth  ...«•..... 

Preparing  cotton..  ..»••• 

Fire*arms 

Madder    * 

Suspending  ships'  boats . . 

Pianofortes 

Locomotive  engines    .... 

Printing  roller s    

Rotary  engines    ........ 

Roads,  floorsy  walls,  &c. . 
Xreatmg  wool  for  spinning 


20  April 


31  Dee. 

23  Feb. 
17  May. 

23  Feb. 
5  June 
5  Juno 

31  Jan. 

8  March 

24  April 
3  Feb. 

24  June 
29  Jan. 
22  Jan. 

22  April 
24  Jan. 

29  April 

23  Feb. 

8  March 

15  April 

10  June 

24  March 

12  Feb. 
17  April 

29  March 

9  Feb. 

8  March  i 
1  May 
24  Jan. 

20  Jan.      I 
24  Jan. 


17  April 
3  March 
17  April 

23  Feb. 
27  Jan. 

24  June 
29  May. 


Scotland. 

Ireland. 

Page. 

•  •   •  • 

•  •  i  • 

310 

1  Dec. 

•  t .  • 

19 

.... 

24  Feb. 

19,280 

• . .  • 
.... 
. . .  • 

.... 

179 
420 
259 
480 
480 

16  Jan. 
5  April 


10  Feb.  ^  I  119.119 


31 


Mar.  j 


4 
29 


March 
.  •  • 
March 


17  March 

13M'ay 
17  May 

16  March 


.  * .  ■ 
...» 
t  •  •  i 


15 


I 


22  May 


26  Jan. 
2  April 


« . 

a  . 


March 


16  March 


180 
220,359 
360 
358 
119 
519 
119 
80 

340' 

100 

359 
179 
220 

320 

480 
259 

40 
339,359 

279 

139 
219.259 

380 
100,359 

79 
100 

260,280 

339 
200,460 
339,460 

179,259 

100 

619 

450 

179 
359.280 

440 


ALPHABETICAL   LIST   OF    NEW    PATENTS. 


Vll 


LUter        and  1 

Ambler    • .  j 

Liresey    ...... 

LoDgmaid    . .  • . 

Lord    .... 


{ 


Loth    .... 
Lowe  and  Erana. 

McBride  ...... 

McConnell  .... 

McDowall    .... 

McGUshen  .... 

Maebabee    .... 

Macintosh    .... 

Madnee    

Maddick 

Manceaoz    .... 

Mansell    

Marceaehean   •  • 


Mare 


{ 


Maaoa  and  \ 
Collier  . . .  •  j 

Mather  and  1 
Rohlffs.. ..  J 

Mandalaj. ..... 

Melrille  . . .  •  -j 

Mercer       and  1 

Greenwood,  j 

Milier 


Mine 


{ 


Molhdy... 

Monatis 

Montravel    . . . . 

Moore 

Moreirood  and  1 

Rogers . . . .  j 
Morewood  and  1 

Bogers ....  J 

Morris 

Mortimer 

Munts 

Napier 

Naamytb    and  \ 

Minton  ..  J 
Nrgretti     and ' 

Zimbra  ...  / 
Neuberger  .... 

Newton    • 

Newton 

Newton 

Newton    

Newton 

Newton    ...... 


Combing  wool 

Textile  fabrics 

Obtaining  gold    •  • 

Spinning,  preparing,  and  1 

heckling j 

Parifyiog  gas , 

GS8 

Scutching  flax 

Steam  engines,  boilers,  See. 

Catting  wood k 

Lifting  trees*  houses,  &c.. 
Composition  for  coating. . 
Ordnance  and  fire-arms.. 

Ornamental  fabrics 

Madder 

Fire*arms 

Railways... 

Conveying  letters    

Iron  ships    and  steam  ^ 
boilers / 

Preparing,  spinning,  &c. . 

Printing,  damping,  &c... . 

Steam  engines 

Weaving    and    printing  1 

shawls j 

Preparing     fabrics     for 

dyeing 

Hatching  eggs. ....... 

Boilers    and   propelling! 

Machinery   j 

Hats  and  caps.. . 

Hydraulic  syphon 

Motive  power 

Nautical  instruments  ..... 
Shaping  and  coating  me 

tals 

Shaping  and  coating  me< 

Uls 

Steam  boilers 

Lamps  • 

Metal  tubes 

Steam  engines 

Tiles,  bricks,  &c 

Thermometers,  barome-'^ 

ters,  &c j 

Lamps..  .,••......•.•• 

Pigments,  or  paints    •  • . . 

Ceach-lace,  &c 

Heddles  of  looms 

Coke    

Cumbing  wool,  &c 

Propelling  vessels   ...... 


Scotland. 


} 


2  Feb. 

.... 
30  Jan. 

10  June 

29  May 
20  Jan. 


15  Dee. 


Ireland. 


... 


. « *  * 


18  June 
24  June  .... 

20  March  |       .  •  •  • 
29  April    I  28  April 
8  June     i       .... 
24  March  .... 

20  June 
20  April 
29  Jan. 
24  April 
24  April 

27  Feb. 


26  Dec. 


• .  ■ 


10  May 
. . « • 

1  March 


22  May 

1 1  March 
26  Jan. 
29  March 


24  March 


29  March 


15  March  17  March 

29  May      \  ."'.. 

....       I  2  April 
12  Feb. 


31  Dec. 
24  March 
1  May 

13  Feb. 

24  March 

3  June 

24  June 

8  May 

31  Dec. 


8  March 

9  Feb. 
29  Jan. 
31  Jan. 
12  Feb. 
23  Feb. 

8  March 
8  March 


4  Feb. 


.... 


3  May 


11  Dec. 


11  Feb. 
13  Feb. 
2  Mareh 
19  May 
15  March 


..  •« 


10  Feb. 


.... 
.... 

.... 
.... 
* .  • . 
.... 
. .  • « 
.... 
.... 
t . .  • 
.... 
.... 

a  •  .  • 


.... 

•  •  .  • 

•  •  .  . 

.... 
.... 

.... 

•  •  •  . 

.... 
.... 

•  .  .  a 


.... 
.... 
.... 
.... 

•  •  .  a 
k  a  .  . 

•  .  .  • 


Page. 


119 

20,180 
119 

480 

459 
79 

519 

519 

259 
359,459 

480 

259 

79.119 

340 

100 
359.459 

359 

200,259 
440 

220,359 

100 
279,359 

240,259 

459 

359 

140 
19,179 
259 
380 

160 

259 

480 

519 

399,450 

19 
19 

219 

139 
119,179 
119,179 
140,259 
179,459 
219,259 

219 


vni 


ALPHABETICAL    LIST   OF    NEW    PATENTS. 


Name. 


Nekton  ••  .... 

Newton  

Newton  

Newton  

Newton  

Newton  

Newton    . . . .  < 

Newton    

Newton    

Newton    

Newton    • 

Newton    

Nind     

Normandy  and  \ 

Fell / 

Norton 

Norton 

Oatecs 

Paratt 

Parkea 

Parkea 

Parkes 

Parria 

Pattinaon 

Pattiiiaon 

Perkins    

Pettit         andl 
Forgjth  ...  j 

PhilHpa  

Fidding    

PiddiiiK    

Pidding    ...... 

Pilbrow    

Pilling 

Poole    

Poole    

Pownall    

Prellcr 

Palvermacbfr  .. 

Ramabottom  . . 
Raymondi    .... 

Reed    

Reeves    

Reid  and  Brett.. 

Rensliaw 

Rcatrll     

Kettle 

Reybarn  

Ricbarda 

Richardaon... ,. 
Ricbard«on  .... 
Richardaon  .. .. 

Ridgway  . , . .  | 


Subject. 


England.      Scotland. 


I  Preyenting  incrustation  . . 

'Cutting  paper,  &c 

Indicating  beat,  Sec 

I  Lenses 

'  Wood  acrews 

Priming  fire  arma 

Weaving  and    marking  1 

fabrics f 

Printing  surfaces 

Docks,  baaina,  &c 

Winn  >wing  machines .... 

i  Propelling  yeaaela   

iFences 

!  Sugar,  distilling,  &c 

I  Obtaining  fresh  water. . . . 

Plain  and  figured  fabrics. . 
Registering  mileage 


15  April 
17  April 
17  April 
17  April 
22  April 
22  April 

28  April 

1  May 
17  May 
22  May 

I  June 
19  Jane 


Bricks,  tiles,  Sec 6  April 


1 7  June 


Life  rafts 

Window,  saabea 

Separating  ail? er 

Obtaining  metals 

Cutting  and  ahaping  cork  . 

Chlorine 

Smelting  lead  ores  ...... 

Cast<metal  pipes 

Doubling  and  spinning   . . 

Decorative  illumination  . . 

Fuel 

Mining  operations 

Vehicles 

Supplying  water  to  towns. 

Looms 

Fire-arms 

Covering  telegraphic  wires 

Preparation  of  flax 

Preparation  of  kkins 

Electric  apparatus 

Fluid  meters    

Statistic  maps 

Propelling  ressels    

Bayonets,  swords,  &c.     . . 

Electric  telegraphs 

Cuttini;  and  shaping    .... 

Lamps  and  burners 

Lamps  and  burners 

Printing  ailk    

Pire-arms  and  projectilea.. 

Life-boats 

Msgnesia  and  its  salts.. .. 
Lead,  tin,  antimony,  &c. . 
Ornamenting  glass, 

china,  &c. •  ........ 


17  May 

22  Mdy 

8  March 
I  May 
24  March 
6  April 
1  May 
8  March 

15  April 

I  June 
24  J  n. 
8  March 
24  Match 

3  March 

23  Feb. 
31  March 

6  April 

.... 
8  Maroh 
29  Jan. 


•  •   a  • 


■  • 

} 


27  Jan. 
31  Jan. 

27  Feb. 
12  June 
24  June 
17  June 

8  June 
20  Apiil 

22  March 
.... 

23  Jan. 

28  April.. 

20  April 


28  April 

23  April 
26  April 
liO  April 


6  April 

. .  . . 
.... 
13  Jan. 
.... 

2*Apiil 

22  March 


Ireland. 


.... 


22  March 


.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 


17  March 


.... 
.... 
.... 
.... 
.... 
.... 
.... 
. .  •  • 
.... 
.... 


12  Jan. 


2  Dec. 
22  Dec. 
12  Dec. 


4  May  { 


11 


20 


Feb. 


.  ■ 
.  • 

OT. 


I 


Page, 


319.459 

339 
3S9.440 
339,440 
340,4//J 

340 

359 

.380 
420 
440 
459 
519 
20 

119 

20 
500 

300 
359,460 

420 

440 
119,219 

380 

259 
300.359 

380 
219,260 

319 

459 
100 
220.260 
259 
200 
179 
279 
300 
180 
219 
100 

260 
100 
119 
200 
500 
519 
500 
480 
340 
259 
20 
100,119 
359 

340 


ALPHABETICAL    LIST    OP    NBW    PATENTS. 


IX 


Name. 


{ 


Ridley 

Robertson    . . . . 

RoberU    

RoberU    

RoberU    

Roberts    

Robinton 

Rose 

Rosenborg   . . . . 

Riusell 

Rose 


Ssillant  . 
Schiele.. . 
Scbroeder 
Scott  . . . 
ScoU    . . . 


Sears 


{ 


Seely    . 

Siebe    

Siemens    

Simmons    and  \ 

Walker / 

SimoQS 

Sinclair    

Sisco 

Sleigh 

Smith 

SmHh 

Smith 

Smith 

Smith         and  ) 

Smith  ....  ) 

Smith 

Smith  ........ 

Spencer    

Squire  .... 

Stacy    .... 

Stenson  . . 
Stephens  ., 
Stevens  • . 
Stierba. . . . 
Stopperton 
Storthert . . 
Storges  . , 
Stnrges    . . 

Storges    . , 

Swan    ... 

Swarbriek 
Symington, 

Pinlajson 

and  Reid 


Subject. 


} 


Cutting  and  reaping  ma 

chines 

Printing  dyes 

Agricnltural  instruments. . 
Galvanic  batteries   ...... 

Rf'KuUtiug  fluids 

Boats,  ships,  and  vessels. . 

Wood  moulding 

Steam  boilers 

Calks  and  barrels   . .  . . . . 

Coating  metal  tubes 

Hat  plush 


Articles  of  dress 

Motive  power 

Sugar  and  evaporating. . . . 

Wheels,  springs,  &c 

Omnibuses 

Guns,  cannons  and  car- 
tridges  

Flour 

Paper  

Fluid  meter 


} 


{ 


{ 


n.  1 
on  V 
id...  J 


Ordnance  and  carriages  . . 

Lighting 

Locks  

Chains 

Motive  power  engine  .... 

Steering  ships 

Violins 

Cutting  lump  sugar 

Steam  boiler  gauges  ..... 

Telegraphic  apparatus. . . . 

Steam  engines. ......... 

Wax  candles 

Springs 

Pianofortes 

Reaping     and     mowing  1 

machines J 

Iron  and  steam  apparatus  . 

Motive  power 

Lamp  glasses 

Furnaces  and  heating  . .  • . 
Propelling  vessels    ....  . . 

Manure 

Ornamenting  metals    . . . . 
Ornnmenting  fabrics   . . . . 

Weaving  looins    

Figured     surfaces    and ) 

printing / 

EUtorts 

PIucs,  heating  air,  &c. . . . 


England. 


9  Feb. 

.  •  .  • 
31  Jan. 
10  Feb. 

22'May 
29  April 


22  May 
22  May 


8  May 
12  Feb. 

.... 
8  March 


15  April 

1  May 

15  April 

29  April 

27  Jan. 


8  March 
13  Jan. 
27  Jan. 
29  Jan. 

.... 

8  March 

25  March 

1  May 

2  Feb. 
31  Jan. 

24  Jan. 

. .  • . 
12  Feb. 
22  April 
22  May 

17*Ap*ril 

24  Jan. 
29  May 

25  Feb. 

24  June 
22  May 

22  Mnrch 


20  Feb. 

19*  April 
16  April 


9  Jan. 
2  Jan. 


29  Dtc. 
.... 
15  March 

26  April 


15  April 


8  March 


4  Feb. 


30  Ji*n. 


28  Jan. 


Ireland. 

Page. 

•  • . . 

139 

• .  • . 

180 

.... 

119 

.... 

139,359 

.  •  * . 

359 

.... 

440 

■  a  .  . 

359 

6  Feb. 

119,180 

10  Feb. 

119,180 

•  •  « . 

440 

.... 

440 

.... 

400 

. .  •  • 

140 

.... 

20 

•  ■ . . 

219 

.... 

259 

.... 

459 

.  •  *  * 

320 

.... 

380 

•  • . . 

319,359 

.... 

359 

.  •  • . 

100 

.... 

259 

23  Jan. 

120 

.... 

220 

.... 

60 

.... 

100 

•  • . . 

100 

.  • . . 

179 

. «  .  • 

220 

.  • .  • 

259 

.... 

380 

.  *  * . 

119 

.... 

219 

8  April 


22  M*nh 


31  Mar 


.{ 


100 

179 
140 
340 
440 
179 
339 
100 
459 
179.359 
360 

519 

440 

259,260 


ALPHABETICAL    LIST    OF    NEW    PATENTS. 


Name. 


Tate 

Taylor 

Taylor       and  \ 

Frasi    ....  J 

Thomas    

Thomas 

Thompson  . . . . 
Thompson  and  1 

Hewit  ..../ 
Tizard  


Torr 


Townend 

Trotman 

Trotmaa 

Traeman    andl 
Cameron  ..  / 

Tarck 


Ovrellirg  bouses,  &c 
Ships,  boats  and  Tessels . . 

Heating  water  for  baths  . . 

Soap 

Steam  generators    ...... 

Filtering  water    

Spinning,  doubling  audi 

twisting J 

Treatment  of  grain  ...... 

Kebnming  animal  charcoal 

Textile  fabrics..  • .  •  • 

Fountains 

Anchors 

Obtaining  copper    ....  . . 


i  Rosin  oil 


Tyer Electric  communication . . 


Under  bay 


Van  Kern  pen 


Regulating  supply  of  water 


Refrigeration 


Variliat    Extracts 


Ton  Herz. 


•  a  •  a 


Wagstaff 
Walker 

Walker 

Walker    .... 
Wanbrough 

and  Turne 
Warden    . . . . 


-} 


Warren 
Watt. . . 


Preserving  roots  and  plants 

Candles • 

Mariners'  compasi*.  •  •  •  • 

Steam  engines. 

Vacuum  pans   • 

Flocked  fabricks 


C'lrpets 

Railways,  railway  car- 
riages, and  paving  .  • 

Decomposing  saline  sub- 
stances  

Treating  flax  and  hemp  . . 

Regulating  draft 

Safety-cab  omnibus 


Walt    , 

Webster   .... 

Wbeatley.... 

White  and  White  Shipbuilding 

Whitehead  and  \  L.      , .        ,    .       -^ 
0j„lp j-   Bleaching,  dyeing, &c.. .. 

Preparing,  combing,  and  \ 
drawing  wool  ......  / 

Printing  yarns,  weaving,  1 
&c J 

Ships  and  other  pumps  • . 

Building  compositions. . . . 

Winding  yams • . . 


Whitehead  . .  | 
Whytock I 


» • . . 


Wilkinson 

Williams 

Willis 

Wilson       and  1 
Wihon.. ..  J 

Wilson,  Wil.] 
son,  Childs  > 
and  Jackson  J 


Pre^  aralion  of  wool    .... 

Presses,  matting,    fatty  1 
matters,  &c J 


England.    !  Sro'.land. 


X 


8  May      ' 

27  April 

IMay 
.... 

2  Feb. 

27  March 
8  May 

3  Feb. 

8  June 

9  Feb. 
20  April 

4  March 
14  Feb. 

22  Jan. 

8  March 

8  March 
29  May 

20  Jan. 

23  Feb. 

23  Feb. 
25  May 

8  March 

24  June 


.... 
.... 


5  May 


26  Jan. 


.... 
.... 

.... 


18  Feb. 


•  •  • . 

•   •  •  a 
.... 


13  Jan. 


...  1 


22  May      '  17  May 
25  May      {       .... 
18  March 
24  March 

20  Jan. 
29  March 


24  Feb. 


3  March 
30  Jan. 
1  June 

22  Jan. 


26  Jan. 


Ireland. 

2  Dec. 

.... 

i  • . . 

.  • . . 

...  a 

.... 

.... 
•  •  •  • 

17  May  | 


. . .  • 

•  t    •  a 

.... 

.... 


24  Feb 


■{ 


15  March 


.... 
.... 
.... 


22  Deo. 


.... 
.... 
•  » . . 

•  a  .  . 

.... 


.... 

.... 
...  a 


17  May  1 
19  Dec 


Page. 


20 

399 

359 

380 
459 
119 

279 

400 
119,179 
460 
480 
139 
340 

200 

160,179 
280 

80 


219 

220 
280 
459 

79 
179 
179 
440 

219 

519 

119 

120 

439,459 
440 
240 
259 

79 
279 

19 

200 

119 

459 

60,179 

460 

20 


ALPHABETICAL    LIST    OF   NEW   FATEKTS. 


XI 


Name. 


Winiwarter 

Wioslow 

Wood   

""^d  Mower  }  »'•*•. »"«..  *« 


Pire-armi  aod  cannon.. .. 

Blooming  iron. 

Carpeti    


Wormald 
Wright. . 
Wright.. 


Yoang. 
Young. 


Spinning  and  donhling  .. . 

Anvili • 

StoTei,  grates,  &c 


Dental  operations. 
Steam  engines.... 


29  Jan. 
31  March 
IMay 

24  Jan. 

.... 
20  Jan. 
8  March 


8  March 


Scotland.       Irelaml. 


16  AprU 


16  Feb. 


Page. 


119 
279,359 


.... 

380 

.... 

100 

16  March 
.... 
.... 

280 

79 

219 

.... 
.... 

179 
220 

INDEX 
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Acid,  ftulphuric,  Normandy  and 
Feir«  patent  apparatus  for  con- 
coitraling,  156 

Adcock's  patent  improvements  in 
manufacturing  bricks,  tiles, 
pipes,  kc  ,  375 

Aavertiser,  Durand's  patent  dio- 
ramic,  16 

Aerated  liquids,  Lanoa's  patent 
apparatus,  378 ;  Masters's,  500 

Agricultural  implements :  Ho- 
ward's patent  ploughs  and  har- 
rows, 38 ;  American  reaping  ma- 
chines. 58,  123 ;  horse-rakes,  50 ; 
Fogden's  manure  distributor, 
150;  Brown's  rotary  diggers.  277; 
301 ;  Kaemmerers's  seed-plant- 
ing machinery,  279;  Gibson's 
pulveriser,  337 ;  Fape'sploughs, 
358 ;  Exall's  chaff-cutters,  reap- 
ing machines,  and  horse-rakes, 
476 ;  Lackersteen's  chaff-cut- 
ters, 517 

Air  rendered  visible,  393 

Albright's  patent  amorphous 
phosphorus,  78,  467 

Alcohol.  Julian's  patent  improve- 
ments in  obtaining  Arom  mad- 
der, 215 

Alloys  metallic,  Parkes's  patent, 
238;  Stirling's,  518 

Amazon,  The  River, Great  project, 
4S7 

American  Exhibition,  projected, 
96,116 

challenges  to  British 
shipbuilders,  508 

machinery,  11,  19.  58, 


59,  75,  121, 123 

patent  law  cases,  I>et- 


mold  V.  Reeves,  305 ;  Ross  \Vi- 
nans  v.  Troy  and  Schenectady 
Railway  Company,  493 

patents,  recent,  11, 14, 


19,  58,  159,  218 

railroad  law,  412 

reaping  machine,  an 


English  invention  of  1822,  123 


American  riflemen,  893 

steam  navigation,  489 

Anchors,  Sisco's  patent  improve- 
ments in,  435 

Annihilator,  Phillips's  fire,  Ame- 
rican experiments  with,  55 ; 
water,  r.,  473,  505 

Apprentii^ship,  104 

Armand's  patent  improvements 
in  distilling  bituminous  sub- 
stances, and  in  obtaining  oils, 
298 

Aston's  patent  modes  of  manu- 
facturing buttons,  39 

Axle-boxes,    Poole's  patent,  79;  > 
Vigurs's,  804 

Axles,  railway-carriage,  M'Con- 
nell's  patent,  198 ;  Seattle's,  357 

Babbage's  "  Exposition  of  1851," 
SO,  42,  72 

Baddeley,  Mr.  W. ;  on  extinguish- 
ing fires  onboard  ship,  129 ;  Re- 
])ort  of  London  fires  in  185 1 ,  247 

Baildon's  patent  safety  writing, 
]>rlntlng,  and  marking,  59 

Bailey's,  J.  S.  and  J.,  patent  Im- 
provements in  preparing,  comb- 
ing,and  spinning  machinery, 437 

Baleen  or  whalebone,  Mr.  Owen 
on,  371 

Bale's  patent  building  materials, 
76 

Ball's,  Mr.,  plan  for  lowering 
ships*  boats,  490 

Barlow's  patent  rotary  engines, 
39;  saws,  117 

Bascom's  improvements  in  sixing 
and  djring  yarns,  218 

Batchelder's  Insulators,  351 

Baths,  gas,  Boggett's  patent,  42 ; 
Henderson's. 

Batteries,  voltaic,  Mr.  Roberts's 
new,  475;  Brooman's  patent, 
478 

Beadlestonc's  revolving  reverbe- 
ratory  furnace,  19 

Beattie's  patent  improvements  in 


railways,  locomotives,  and  car 
riages,  357 

Beds,  Blair's  patent,  257 

Belts  and  straps.  Lord  and  Wil- 
son's patent  mode  of  piecing, 
77 

Bending  and  annealing  glass, 
Thomson  and  Foord's  patent 
mode  of,  278 

metals,    Scott's  patent 

machinery  for,  376 

Benefit  Society,  the  masters' 
sclieme  for  an  operative,  104 

Bentham,  Brigadier-general  Sir 
Samuel,  Notes  on  the  Philo- 
sophy of  Book-keeping,  2,  25  ; 
piecework  and  overtime,  63; 
skilled  labourers,  86;  his  intro- 
duction of  machinery  into  the 
English  dockyards,  101 ;  chim- 
ney windguards,  147 ;  coast 
defences,  148 ;  navy  victualling, 
166,  202;  preservation  of  meat', 
202 ;  invention  of  wood-cutting 
machinery,  264,  287,  329.  383, 
419;  lace-washing — ^renovating 
soiled  silks,  386;  economy  of 
keeping  ready,  406  ;  the  hot- 
blast,  447;  conversion  of  shal- 
low into  deep  docks,  485 ;  how 
to  make  vessels  draw  less  water, 
485;  his  introduction  of  block 
machiner}',  506 

Bernard's  patent  improvements 
in  manufacturing  leather,  416 

Bessemer's  patent  improvements 
in  ornamenting  fabrics  for  book- 
binding, 436 

Beswick's  patent  improvements 
in  manufacturing  bricks  and 
tiles,  379 

Bidden  and  G recti's  patent  im- 
provements in  producing  orna- 
mental surfaces,  376 

Bigelow's  improvements  in  manu- 
facturing piled  fabrics,  219 

Bissell's  patent  carriage-springs, 
156 


XIV 


INDEX. 


Bitumen,  Trinidad,  the  Earl  of 
Dundonald's  patent  applicar 
tions  of,  98 ;  Armand's  patent 
improvements  in  distUling,  298 

Black's  registered  paper-cutting 
machine,  1 

Blair's  patent  beds  and  couches, 
257 

Blast  furnaces,  patents  for  the 
application  of  the  vaste  gasses 
from,  305 

Blocks,  Bothway's  internal  iron 
strapped,  410;  [Sir  Samuel  Ben- 
tham's  introduction  of  machi- 
nery for  manufacturing,  506 

Blowing-fans,  Piatt  and  Schiele's 
patent  improvements  in,  357; 
Dr.  Havorth's,  406,  440 

Blundell's  patent  road-sweeping 
machines,  141 

Boats,  ships',  Mr.  M'Gregor's  plan 
of  keeping  them  ready  for  use, 
210;  Mr.  Ball's,  for  lowering  at 
sea,  490 

Boggett's  patent  gas  baths  and 
kitchens,  42;  prismatic  refrac- 
tors, 42 

; and  Palmer's  patent  im- 

})rovements    in    lighting   and 
leating,  339 

Boilers,  steam,  Hick's  patent,  78; 
Cowper's,  13G;  Jeffree's,  178; 
Knight's,  201 ;  loss  ftom  the 
use  of  salt  water,  309 ;  Faber's 
magnetic  gauge,  310 ;  Thomas's 
improvements,  399 ;  Mills's, 
439;  Email's,  476;  Harrison's. 
498;  Milligan's,  513;  How- 
land's  gauges,  517;  Smith's, 
519 

Boiler  explosion  at  Richmond, 
U.S.,  233 

Bone,  Skinner's  patent  mode  of 
ornamenting,  158 

Bonnets,  Crook's  patent  improve- 
ments in  manufacturing,  237 

Bookbinding,  Cusson's  improve- 
ments in  ornamenting  fabrics 
for,  297 ;  Bessemer's,  436 

Book-keeping,  philosophy  of,  2, 
25 

Borden's  patent  preparations  of 
meat,  217,  3G9 

Bothway's  internal  iron  strapped 
blocks,  410 

Bousfield's  patent  manure,  515 

Bower's  gas-cooking  stove,  370 

Bramwell's  patent  improvements 
in  steam-engines  and  paddle- 
wheels,  437 

Branson's,  Dr.  F.,  method  of  en- 
graving plates  from  natural 
objects,  229 

Brazil's  patent  improvements  in 
dyeing  and  preparing  dyewoods, 
17 

Breakwater,  the  Portland,  507 

Brewster,  Sir  David,  on  Mr.  Clau- 
det's  photographic  portraits,  413 

Bricks,  Bale's  patent  ornamental, 
76 ;  Workman's  waterproof,  1 7  ; 
Imray's  machinery  for  manu 
facturing,  217;  Oates's,  316; 
Adcock's,  375;  Beswick's,  379; 
Buratall's,  476 

Bridson  and  Magnali's  patent, 
application  for  extension,  9 

Bridges:  New  Rochester,  212; 
tubular  sutfension  over  the 
Wye,  303 

Briggs's  patent  improvements  in 
oil  lamps  and  lubricators,  318 


Brooches,  Kosmann's  patent,  893 

Brooman's  patent  improvements 
in  presses  and  pressing,  278; 
treating  fibrous  and  membra- 
neous materials,  332;  applica- 
tions of  electro-chemical  action, 
478 ;  sugar,  499 

Brown,  W.,  the  Rev.,  on  the 
musket  and  rifle,  143 

Brown's  patent  rotary  digger,  277, 
301 

BuflTers,  Vlgurs's  patent,  394 

Building  materials.  Bale's  patent, 
76;  the  Earl  of  Dundonald's, 
99;  Workman's,  117;  Hodge's, 
297;  Adcock's,  375;  Pidding's, 
499 

Bullets,  Mr.  W.  Murray's  im- 
proved, 114,  150;  Mr.  G.  Car- 
ter's, 226,  276 

Bunn's  patent  improvements  in 
maaufacturing  kamptulicon, 
157 

Burch's  patent  improvements  in 
manuftcturing  carpets  and 
yams,  515 

Burners,  Boggett's  patent  pris- 
matic refractors  for,  42;  Fon- 
tainemoreau's,  199,  212 

Burnett's,  Sir  W.,  wood-preserv- 
ing patent,  9,  215 

Burstall's  patentbrick-machincry, 
476 

Buttons,  Aston's  patent  improve- 
ments In  manufacturing,  39; 
Souter  and  Worton's,  510;  El- 
liott's, 514 

Caloric  engine,  Ericsson's,  447 

Canal  propiilslon.  Lake's  patent 
system  of,  498 

Candles,  Field's  patent  improve- 
ments in  manufacturing,  99; 
on  the  manufacture  of  stearic, 
248;  Wilson's,  Child's,  and 
Jackson's  improvements,  377; 
Gilbee's,  457 

Caoutchouc,  Moulton's  improve- 
ments in  manufacturing,  158; 
the  vulcanized,  456,  491 

Caps,  Crook's  patent  improve- 
ments in  manufacturing,  237 

Capstans,  Perley's  patent,  139; 
Maryon's,  337 

Carbonic  acid  gas  engines.  Sale- 
man's,  19;  Lackersteen's  pa- 
tent, 317 

Card-setting  machinery,  Kitson's 
218 

Carpenter's,  Captain,  Evidence  in 
Lowe's  screw  propeller  case,  173 

Carpets  and  rugs,  Curzon's  patent 
improvements  in  manufactur- 
ing, 316;  felt  cloth,  350; 
Wood's  improvements,  477 ; 
Burch's,  515 

Carpmael,  Mr.  W.,  on  the  pro- 
posed Patent  Law  Amendment 
Act,  387 

Carriages,  railway  and  other: 
Poole's  patent  axle  boxes,  79 ; 
Cowper's  improvements,  136; 
Bissell's  springs,  156;  M'Con- 
nell's  axles,  198;  Hodge's 
wheels,  218 ;  Warren's  improve- 
ments, 286;  Beattie's,  357; 
Vigurs's,  894 :  Poole's,  516 

Carter's,  Mr.  G.,  improved  mus- 
ket bullet,  226,  276 

Cask  manufacturing  machine, 
Rosenborj^'s  patent,  59 

Castors,  Geithner's  patent,  458 


L 


Chaff-cutters,  Exall's  patent,  476 ; 
Lackersteen's,  517 

Chance's  patent  improvements  in 
the  manufacture  of  glass,  117 

Chains,  Sisco's  patent  Improve- 
ments in  manufacturing,  435 

Chapman's,  Mr.  J.,  C.  £.,  Report 
on  Cunningham's  and  Carter's 
patent  system  of  railway  pro- 
pulsion, 151 

Chatterton  paddle-wheel,  the,  61, 
91 

— — ^— —  patent  mode  of  pro- 
tecting insulated  telegraphic 
wires,  130 

Chenille,  Smith,  Dickinson,  and 
Peake's  machinery  for  manu- 
facturing, 415 

Chess,  Mr.  Staunton's  works  on. 
124 

Chesterman's  double  contracting 
and  expanding  spanner,  10 

Cheverton,  Mr.  B.,  on  the  Ame- 
rican reaping  machine,  123 

Chimney  sweeping  at  St.  Peters- 
burg, 7 

windguards,  147 

Churns,  Drummond's  patent,  117; 
Roberts's,  338 

Cigar-holders,  Mastcrs's  patent, 
509 

Clandet's,  Mr.,  photographic  por- 
traits. Sir  D.  Brewster  on,  413 

Clayton's  improved  machinery 
for  manufacturing  pipes,  tilea, 
&c.,  510 

Clock  and  watch  making,  forms 
of  wheel  teeth,  872,  407 

dials,  Dorey's  patent  mode 

of  illuminating,  394 

Coal  gas,  solid,  892 

separating,  Cowper's  patent 

apparatus  for,  499 

Coast  defences,  147 

Cobalt,  Vivian's  patent  improve- 
ments in  obtaining,  878 

Cold  air,  method  of  obtaining  a 
continuous  current  of,  444 

Collard's  pianoforte  factory,  fire 
at,  6 

Colliery  ventilation,  Naamyth's 
direct  action  steam  suction  fan, 
501 

Combing  machinery,  Greenwood 
and  Warburton's  patent,  879 

Concentrating  sulphuric  acid, 
Normandy  and  Fell'fe  patent 
apparatus  for,  156 

Condensers,  Siemens'  patent  re- 

feneiatlve,  81,  105;  Duncan's, 
37;  Pirsson's,  507 

Conger's  turbine,  881 

Cooking  stoves,  Boggett's  patent, 
41 ;  Bower's  registered,  370 

Cooling  liquids,  Payne's  patent 
Improvements  in,  37 

Copper,  Parke's  patents  improve- 
ments in  the  manufacture  of, 
238;  Longmaid's,  433 

Couches,  Blair's  patent,  257 

Cowper's  patent  mode  of  prepar- 
ing cotton  for  dyeing,  38 ;  loco- 
motive engines,  boilers,  and 
carriages,  136;  separating  coal, 
499 

Crickmer's  patent  packings,  38 

Crook's  patent  improvements  in 
manufactiuing  hats,  caps,  and 
bonnets,  237 

Cunningham  and  Carter's  patent 
system  of  railway  propul  sion,  1 5 1 

Curzon's    patent    improTementi 
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in  manufacturing  carpets  and 
rugs,  316 

Cusson's  patent  improvements 
in  marblmg  cloth  for  bookbind- 
ing. 297 

Cottmg-machinea,  Black's  regis- 
tered (p^per),  I ;  Holmes's  pa- 
tent (metal),  18;  Scott's  (me- 
tal). 3/6 :  Exall's  (chaff).  476 ; 
Frearson's  (metal),  499 ;  liack- 
ertieen's  (wood  and  ohaff),  517 

Decomposing  substances,  Watt's 
patent  improTements  itti  277 

Deeley's  patent  improvements  in  , 

manufacturing  glass,  156 
Delineating  objects,  Palmer's  pa- 
tent improTements  in,  197 

Denison's,  Mr.  W.,  rifle  target, 
ISO 

Derode's  improvemen  ts  in  uniting 
meUIs,  177 

Detigns  for  articles  of  utility  re- 
gistered, 30,  40,  60,  80, 100, 120, 
140,  160,  180,  200,  220,  240,  260, 
280,  SOO,  320,  S40,  360,  380,  400, 
420,  440,  460.  480,  500,  520 

Diamond  tests.  By  Professor 
Tennant,  295 

Dickinson  and  Willan's  patent 
improTcment  in  looms,  77 

Dismore's  patent  locks,  309 

Distiliing,  Robbin's  patent  im- 
proTements in  (resin),  110; 
Julian's  (madder  water),  215; 
Armand*B  (bituminous  mat> 
ten),  298 

Dixon's,  Mr.  E.  J.  J.,  suggestions 
on  slate-working  macninery, 
34* 

Docks,  conversion  of  shallow  into 
deep,  48j 

Dockyards,  introduction  of  ma- 
chinery into  the  English,  101, 
264,  829,  383,  419,  606 

Dodge's  improvements  In  print- 
ing prssses,  218 

Dorey's  patent  mode  of  illumi- 
nating clock  dials,  804 

Doubling  machinery,  Wormald's 
patent,  258 

Dover's  patent  sewage  manure, 
S36 

Drake's  patent  {mprovcments  in 
constructing  and  propelling 
vessels,  217 

Doull's  patent  improvements  in 
railways,  305 

Drawing  machinery,  Greenwood 
and  Warburton's  patent,  379 

Drummond's  patent  chums,  117 

Drying  gloves  and  hosiery,  Web- 
ster's patent  improvements  in, 
499 

Drying  substances,  Payne's  pa* 
tent  improvements  in,  37 

DuBcan's  improvements  in  steam 
engines  and  propelling.  237 

Dundonald's,  the  Earl  of,  patent 
applications  of  Trinidad  bitu- 
men, 99 

Dnnnd's  patent  dioramtc  adver- 
tiser, 16 

Dyeing,  Braxll's  patent  improve- 
ments in,  17;  Cowper's,  88; 
Newton's,  609 

Dye  stuffs,  BraaU's  patent  modes 
of  preparing,  17;  Prof^sor 
Solly  on,  227 

Earthenware,  Hodge's  patont  im- 


provements In  manufacturing, ' 
297 

Easiim's  patent  improvements  in 
the  manufacture  of  rope,  39 

Economy  of  keeping  ready,  406 

Electric  Telegraphs,  —  Boston 
fire-alanu,  56,  347;  Pied- 
montese,  OS  ;  Chatterton's  pa- 
tent mode  of  protecting  insu- 
lated wires,  150;  their  applica- 
tion to  determine  the  longitude 
of  places,  18S;  the  submarine, 
197,  235,  454,  465  ;  Mackensie's 
improvements,  230 ;  Batchel- 
der's  insulators,  351. 

Electro-chemical  action,  Broom- 
an's  patent  applications  of,  478 

magnetic  engines.  Pro- 
fessor Page's,  21 ;  Dr.  Kemp's, 
38,  481;  Hjorth'A,  114,  128; 
their  m»plication  on  railway»» 
222 

Elliott's  patent  improvements  to 
manufacturing  buttons,  614 

EUwood's  patent  improvementa 
in  hats,  458 

Eloin's  Belgian  safety  lamp,  891 

Engineers,  operative,  strike  of 
the,  52,  63,  65,  86,  92,  112,  133, 
149,  165,  209,  434 

Engraving  plates  from  natural 
objects,  Dr.  Branson's  method 
of,  229 

Eouations,  impossible,  Robert 
Harley,  Esq.,  on,  432;  T.  T. 
Wilkinson,  Esq.,  463 

Erard's  patent  improvements  in 
pianofortes,  435 

Ericsson's  caloric  engine,  447 

,  Ogden's  and,  sounding 

instruments,  461 

Evans's  screw  gas  tongs  or 
wrench,  232 

Evaporating,  De  Mornay's  im- 
provements in  apparatus  for, 
155;  RoberU's,  338 

Ewing's  patent  hollow  glass  gar- 
den walls,  418 

Exall's  patent  chaff-cutter,  reap* 
ing  machines,  and  horse  rake«, 
and  steam-engines,  and  boilers, 
476 

Exciseman's  staff  question,  Mr. 
Tebay's  solution,  344,  390,  474, 
486;  Mr.  Smith's  solution,  404, 
4 14,  486 

Exhibition,  the  Great,  Mr.  Bab- 
bage  on,  30, 42,  72 

. ,  projected  Americani 
06,  116 

Expanding  shot,  origin  of,  852 

Explosion  of  a  steam  boiler  at 
Richmond,  U.S.,  233 

Extinguishing  fires  on  board  ship, 
116,  129,473,605 

Extracts,  Robertson's  patent  pro- 
cesses for  obtaining,  177;  Va* 
rillat's,  257 

Eyestones,  by  Mr.  C.  Tomlinson, 
115 

Faber's  magnetic  steam  boiler 
gauge,  310 

Fabrics,  textile:  American  im- 
provements in  manufacturing, 
11;  Piatt  and  Burch's,  39; 
Hamer's.  40,  419;  Dickinson 
and  WUlan's,  77;  McNab's 
stretching  and  finishing,  79; 
Plant's  manufacturing.  158 ; 
Bigelow's,  219;  Livesey's,  256  | 
Cussons's   ornamenting,    297; 


CuTXin's  weaving.  316;  Perry's, 
336 ;    Smith,    Dickinson,    and 
Peak's,  415;  Bessemsr's  orna- 
menting, 436;  Statham's  manu- 
facturing. 439:  Chalmin's  pre- 
paring and  weaving,  457 ;  Why- 
tock's   weaving,  458 ;    Woods' 
ornamenting,    477 ;    Newton's 
dyeing.    509 ;    Twcll's   looped, 
509;     Norton's    figured,    510; 
Thornton's  meshed  and  looped, 
514;      Burch's     cutpile,     615; 
Hirst's  woollen,  516 
Fairbairn,  W.,  Esq.,  C.E.,on  the 
manufacturing  industry  of  tho 
last  and  present  century,  208 
Fan,   suction,  Nasmyth's  direct 
action  steam,  for  colliery  venti- 
lation, 501 
Fans,  blowing,  Piatt  and  Schiele'a 
patent  improvements,  857 ;  Dr. 
Haworth's  406,  440 
Fastenings,  Lott's  patent,    416  ; 
Kosmann's,  183 ;  ResteU's,  4«t 
Fatty   matters,    Wilson,  Childs. 
and  Jackson's  patent  improve- 
ments in  treating,  377 ;  Gilbee's, 
457 
Faulkner's  patent  mode  of  obtain- 
ing and  applying  power,  178 
Feather    and    Driver's     patent 

screws,  319 
Felt  cloth  carpets,  366 
FeUock  boot.  Webb's  registered^ 
Fibrous    substances :    American 
improvements  in  manufactur- 
ing, 1 1 ;  Cowper's,  in  preparing 
for  dyeing,  38;  Lord  and  Wil- 
son's preparing  machinery.  77 ; 
Kitson's     card -setting     ma- 
chinery, 211;    Duncans  spin- 
ning, 237 :  Wormald's  spinning 
and  doubling,  256;  Brooman's 
treating,    332;    Hallum's  spin- 
ning, 356 ;  Piatt  and  Schieie's 
preparing,  857 ;  Greenwood  and 
Warburton's      combing     and 
drawing,  379 ;  Bailey's  prepar- 
ing,  combing,  and  spinning, 
487  ;  Marsden's  heckling,  438 ; 
Chalmin's  preparing,  457 
Field's  patent  improvements  in 
manuueturing  candles,  night- 
lights,  and  mortars,  99 
Filter-tap,  Rodd's  registered,  410 
Fire-alarm  telegraph  in  Boston, 

56,  347 
Fire  anoihilator,  Phillips's,  Ame- 
rican   experiments   with,    55; 
Watert'.,  473,  505 
— ~  engines,  trial  of,  353 

extinguishing  on  board  ship, 

116,  129,  473 

plugs,  fusible  meUl,  451 

Fires,  London,  in  1881 :  Mr.  Bad- 

deley's  report,  247 
Firmin's  patent  mode  of  mann- 
fkcturing  oxalate  of  potash,  (6 
Fluids,  pressure  of,  new  theory, 

822 
Fogden's  registered  manure  dis- 
tributor, 150 
Fontainemoreau's      patent     ras 
burners,    198,  212;  preserving 
substances,  216;  kneading  mp- 
paratuB  and  ovens,  496 
Forbes,  Mr.  H.,  on  the  woollen 
manufacture,  382;  social  effects 
of  the  manufacturing  system, 
409 
Foreign  inventions,  importation 
of,  285 


XVI 


INDEX. 


Forge  bammerB,  FromtngK's  pa- 
tent, 321 
Forgery  of  stamps  and  the  Board 

of  Inland  Revenue,  464 
FothergUl,  Mr.  B.,  on  engineers' 

labourers,  dS 
Frearsou's  patent  machinery  Tor 

cutting   and    shaping    nietal>, 

499 
Freshening  salt  water,  Nonnandy 

and  Fell's  patent  appaiatus  fur, 

156 
Friction  of  marine  engines.    By 

Mr.  J.  Merrick,  325 
FroniingK's  patent  forge  hammers, 

331 
Fuel,  Jcffree's  improvements  in 

^paratus  for  economising,  1 78 ; 

Thomas's,  392 
Furnaces,  Beadlestone's  revolving 

Teverberatory,     19;      Deeley's 

glass,  156 ;  Main's  steam  boiler, 

238 
Furniture.  Geithner's  patent  legs 

for,  458 

Galvanic  batteries,  Mr.  Roberts's 
new,  475  ;  Brooman's  patent, 
478 

nlating.    MM.  Thomas 

and  Dellsce's  experiments,  468 

Garden  walls,  Ewings'  patent 
hollow  glass,  418 

^P^diner's  patent  modes  of  ma- 
nufacturing pipes,  railway- 
wheels,  &c.,  498 

Gas  -  burners,  Boggett's  patent 
prismatic  refVactors  for,  42 ;  Fon- 
tainemoreau's  improvements, 
199,212 

,  generating    apparatus, 

Henderson's  patent,  358 

Gases,  waste  ft'om  blast  fumaceit, 
patents  for  their  application, 
305 

Gaskin's  "  Geometrical  construc- 
tion of  a  conic  section,"  196 

Gas  tongs  or  wrench,  Evans's  re- 
gistered, 232 

Gedge's  patent  man  a  re,  509 

Geithner's  patent  castors  and  legs 
for  furniture,  458 

Gibson's  patent  land  pulverizer, 
337 

Oilbee's  patent  improvements  in 
treating  fatty  and  oily  matters, 
457 

Glass;  casting  tables,  16 ;  Chance's 
patent  improvements  in  manu- 
facturing, 117;  Deele)''s,  15(1; 
Thomson  and  Foord's  bending 
and  annealing,  278;  Ritchie's 
ornamenting,  297 ;  Hodge's  ma- 
nufMturing,  297 

Gloves,  Webster's  patent  improve- 
ments in  drying,  499 

Glynn  and  Appel's  mode  of  pre- 
paring paper  to  prevent  the 
taking  of  impressions,  176 

Gold  refining,  American  processes, 
14 

Gordon's,  Mr.  Alexander,  report 
on  Hodgson's  parabolic  and 
Ijowe's  screw  propellers,  471 

Grayon'H  patent  odometer,  477 

Grease  boxes, Vigurs's  patent,  394 

Green's  patent  improvements  in 
tile  manufacture  of  brass  tube», 
278 

Greenwood  and  Warburton's  p.i 
tent  combing  and  drawing  ma- 
chinery, .179 


Greg  and  Bowlas's  machinery  for 
manufacturing  weaver's  healds, 
156 

Grindrod's  patent  improvementx 
in  propellmg  machinery  and  In 
ships'  rudders,  157,  161 

Gun  caniages,  Maryon's  patent, 
337,  401 

Gutta  percha,  Moulton's  improve- 
ments in  manufacturing,  158 

Hallewell's  patent  method  of  dry- 
ing malt,  199 

Hallum'a  patent  spinning  machi- 
nery, 356 

Hamer's  patent  improvements 
in  looms,  40;  textile  fabrics, 
419 

Hann's,  Mr., mathematical  works, 
310 

Harley.  R.,  Esq.,  on  impossible 
equations,  432 

Harness,  Lott's  patent  improve- 
ments in,  416 

Harrison's  patent  improvements 
in  steam  engines  and  boilers, 
498 

Harrows,  Howard's  patent.  38 

Hats,  Crook's  improvements  in 
manufacturing,  237 ;  EUwood's, 
458 

Haworth,  Dr.  Thomas,  on  blowing 
fans,  406,  440 

Healds  or  harness  for  looms, 
Greg  and  Bowlas's  machinery 
for  manufacturing,  156 

Heating,  Payne's  patent  improve- 
ments in,  37 ;  Boggett  and  Pal- 
mer's, 339;  Henderson*!:,  358 

Heckling  machinery,  Marsden's 
patent,  439 

Helbrnnner's  patent  apparatus  for 
obtaining  instantaneous  light. 
517 

Henderson's  patent  gas  generat- 
ing, heating,  and  ventilating 
apparatus,  358 

Hick's  patent  steam  boiler,  78 

Hirst's  patent  improvements  in 
manufacturing  woollen  cloth, 
516 

HJorth's  electro-magnetic  engine, 
114,  128 

Hobbs's  improvements  in  mould- 
ing and  casting  stereotype 
plates,  159 

Hodge's  railway-carriage  wheels, 
218 

patent  improvements  in 

manufacturing  glass,  porcelain, 
earthenw^are,  &  artificial  stone, 
297 

Hodges  and  Brockedon's  patent 
rurgical  instruments,  17 

Hodgson's  patent  parabolic  pro- 
peller, 470 

Holmes's  patent  cutting  and 
stamping  machint^ry,  IH 

Horse  rake».  American,  59;  Ex- 
all's  patont,  17G 

Hosiery,  Webster's  ])atent  im- 
provements in  drying,  499 

Hot  blast,  first  suggestion  of,  447 

Howard's  patent  improvements 
in  ploughs  and  hnrrows,  38 

^substitute  for  the  inter- 
mediate crank  shaft  in  marine 
steam  engines,  262 

Ilowland's  patent  steam  •  boiler 
gauges,  517 

Hydraulic  engine. Mr.  J. Mitchell's, 
101 


Hj'draulic  power,  application  of, 
to  industrial  purposes,  443 

telegraphs,  Jowett  and 

Kirkham's  patent,  216 

Ice,  railroad  on,  455 

Illuminating  clock  dials,  Dorcy's 
patent  mode  of,  394  v 

Importation  of  foreign  Tnvcn- 
tions.  By  Dr.  A.  Nonnandy,  284 

Inipossible  equations,  R.  Harley, 
Esq.,  on,  432  ;  T.  T.  Wikinson, 
463 

Imray's  patent  brick  manufactur- 
ing machinery,  2 1 7 

Inclined  planes,  motion  of  bodies 
on.  By  Thomas  Tate,  Esq., 
F.R.A.S.,  66 

Industry,  manufacturing,  during 
the  last  and  present  ceniury. 
By  W.  Fairbairn,  Esq.,  C.E., 
292 

Inland  revenue,  board  of,  and 
forgery  of  stamps,  464 
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machinery  for  manufacturing 
healds,  156 ;  Plant's,  158 ;  Bige- 
low's,  219;  Livesey's,  258;  Cur- 
zon's,  316;  Onions's  (shuttle- 
tongues),  335;  Smith,  Dicken- 
son, and  Peake's,41 5 ;  Statham's, 
439:  Chalmin's,  457;  Why- 
tock's.  458;  Norton's,  510; 
Burch's,  515 

Looped  fabrics.  Perry's  patent 
improvements  in  manufactur- 
ing, 3.^6 ;  Swell's,  509 ;  Thorn- 
ton's, 514 

Lord  and  Wilson's  patent  flax- 
cleansing  machinery  and  mode 
of  piecing  belts  or  straps,  77 

Loseby,  Mr.,  on  the  form  of 
wheel-teetli  for  watches  and 
clocks,  407 

Lott's  patent  improvements  in 
harness  and  fastenings,  416 

Lowe's  propeller,  patent,  applica- 
tion for  extension  of,  9,  167 

Lowering  ships'  boats,  Mr.  Ball's 
plan  for,  490 

Lubricators,  Briggs's  patent,  318 

Lucifer-matches,  Albright's,  467 

Luminous  ether,  hypothesis  rela- 
tive to,  235,  255 

MacGregor,  Mr.  J.,  on  Capt. 
Shuldham's  new  yacht  rig,  91 ; 
how  to  keep  ships'  boats  ready 
for  use,  210;  rotating  cannon- 
shot,  390 

McConnell's  patent  improvements 
in  locomotives  and  other  en- 
gines, and  in  railway  axles,  198 

Mackenzies's  improvements  in 
electro  -  telegraphic  apparatus, 
230 

McNab's  patent  improvements  in 
stretching  and  finishing  fabrics 
and  yarns,  79 

Madder,  Julian's  patent  improve- 
ments in  treating,  215 

Magnet,  artificial,  16 

Magnetic  boiler  gauges,  Faber's, 
310;  Smith's,  519 

Main's  patent  improvements  in 
steam  -  engines  and  furnaces, 
238,241,261,281,441 

Malt,  Hallewell's  patent  method 
of  dyeing,  199 

Mansell's  patent  ornamental  pa- 
per, 138 

Manufacturing  industry  during 
the  last  and  present  century. 
By  W.  Fairbalm,  Esq.,  C.E., 
292 

system,  social  effects 

of  the.    By  Mr.  H.  Forbes,  409 

Manure-distributor,  Fogden's  re- 
gisteied,  150 

,    Dover's    patent,    836; 

Gedge's,  .'i09;  Bousfield's.  515 

Marine  engines,  friction  of.  Hy 
Mr.  J.  V.  Merrick,  .325 

Marking,  safety,  Daildon's  patent, 
59 

Marsden's  patent  heckling  ma- 
chinery, 439 

Maryon's  patent  gun-carriages, 
windlasses,  capstans,  and  omni- 
bus signals,  337,  401,  421 

Masters  and  men,  52,  63,  92,  112, 
133,149,  165,209,434 

Maaters's   patent  aUrated  liquid 


'      apparatus  and  knife  -  cleaning 
!      machines,  509 

j  Mathematical  periodicals,  contri- 
butions to  the  history  of.  Hy 
T.  T.  WUkinson,Esq.,F.R.A.8., 
134,  145,  445 

works,  Mr.  Hann's, 

310 

Matting,  Wilson,  Child's  and 
Jackson's  patent  improvements 
in,  377 

Meat,  preparation  and  preserva- 
tion of.  Sir  Samuel  Bentham's 
improvements,  166,  202;  Ro- 
bertson's, 177;  Wetterstedt's, 
216  ;  Borden's,  217;  Brooman's, 
332 

Membraneous  materials,  Broo- 
man's  patent  improvements  in 
the  treatment  of,  332 

Merrick,  Mr.  J.  V.,  on  the  lo^s 
from  the  use  of  rait  water  in 
steam  boilers,  309 :  on  the  ft-ic- 
tion  of  marine  engines,  3  IS 

Metals,  Holmes's  patent  machi- 
nery for  cutting  and  stanipin|r. 
18;  Parkes's  improvements  m 
separating,  18;  Skinners  orna- 
menting, 158;  Derode's  writ- 
ing, 177 ;  Watts's  decomposing, 
separating,  and  purifying,  277 ; 
Scott's  bend  ing,  shearing.punch- 
ing,  and  riveting.  376;  Gardi- 
ner's forming,  498;  Fr^arson's 
cutting  and  shaping.  499 ;  Stir- 
ling's alloys  and  combinations 
of,  618 

Meters,  water,  Ramsbottom's  pa- 
tent, 337 ;  Roberts's,  338 

Milligan's  patent  steam  boilers, 
513 

Mills,  Miralees's  patent  (sugar- 
cane), 60;  De  Momay's,  155: 
Sheppard'6(grain),415;  Rands't 
(grain),  514 

and    dies   for    engravers, 

Onions's  patent  improvements 
in  the  manufacture  of,  335 

Mills's  patent  improvements  in 
steam-engines  and  boilers,  439 

Mint,  United  States,  steeple  en- 
gine of  the,  121 

Mirrlees's  patent  sugar-cane  mill, 
60 

Mitchell's,  Mr.  J.,  hydraulic  en- 
gine, 101 

Montagu's,  Lord  Robert,  Treatise 
on  Ship  building.  433 

.Momay's,   De,    patent   improve- 
ments in  manufacturing  sugar  , 
115 

Mortars,  Field's  patent  improve- 
ments in  manufacturing,  99 

Moulson's  mercury  baths  for  pho- 
tography, 159 

Moulton's  patent  improvements 
in  manufacturing  gutta-percha 
and  caoutchouc.  158 

Vfurray's,  Mr.  W..  improved  bul- 
lets, 114,  150,276 

Musket  and  lifle-shooting,  114, 
143,  150,  226,  276,  352,  393 

^fasmyth's   direct  action    steam 

suction  for  colliery  ventilation. 

5r»l 
>ravy  victualling,  use  of  gelatine 

for,  166  ;  preserved  meats,  202 
Xewton's  patent  improvements  in 

dyeing  fabrics,  509 
Xickel,  Vivian's  patent  improvr- 
I     ments  in  obtaining,  378 
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MlglitliglitB,  Field'*  patent  iiii- 
provcments  in  manuAicturing, 
i)9 ;  WllMn,  Childs»  and  Jack- 
son'if  377 

Nonnandy,  Dr.  A.,  on  the  im- 
portation of  foreign  inventions, 
iBi 

Normandy  and  Fell's  patent  ap- 
paratus for  freshening  salt 
water  and  concentrating  sul- 
phuric acid.  150 

Norton's  patent  improvements  in 
weaving,  510 

Nuts,  Onions's  patent  improve- 
ments in  the  manufJscture  of, 
3Si 

Oates's  patent  brick  and  tile  ma- 
chinery, 310 

Obtaining  and  applying  power, 
Faulkner's  patent  mode  of,  1 78 ; 
Shepard's,  199;  Lackersteen's, 
817;  Ramsbottom's,  337;  Ro- 
berts's, 338 

Odometer,  Grayson's  patent,  477 

Ogden  and  Ericsson  sounding  in- 
strument, the,  401 

Ogle'8  reaping  machine,  123 

OUs,  Robbin's  improvements  in 
manufacturing  (rosin),  110; 
Armand's  (bituminous  mat- 
ters), 298 

Oily  matters,  Wilson,  Child,  and 
Jackson's  patent  improvements 
in  treating,  377 ;  Gilbee's,  457 

Omnibuses,  Maryon's  patent 
signals  for,  337;  Scott  s  im- 
proved,  430 

Onions*^  patent  Improvements  in 
the  manufacture  of  nuts,  mills, 
and  dies  for  engravers,  lathe 
spindles,weft  forks,  and  shuttle 
tongues,  335 

Operative  benefit  society,  the 
masters'  scheme  for  an,  104 

— engineers,   strike  of 

the,  52,  03,  65.  80,  92,  112,  133, 
149,  105.  209.  434 

Ores,  Porter's  machinery  for 
washing  and  separating,  19 

Ornamenting  surfaces,  Mansell's 

ratent  mode  of,  138;  Skinner's, 
58;  Cu8Sons*s,  297;  Ritchie's, 
297;  Bidden  and  Green's.  370 

Ortlieb's  cut  off  for  steam  engines, 
301 

Ovens,  Thompson  and  Altree's  pa- 
tent improvements  In  heating, 
477 ;  Fontalncmoreau's,  498 

Owen,  Mr.,  on  baleln  or  whale- 
bone, 371 

Oxalate  of  potash,  Firmln's  pa- 
tent mode  of  manuflKturing,  10 

PaeUngi,  Ciiekmer's  patent,  M$ 

Paddle-wheel,  the  Chatterton,  01, 
91 ;  Stevens's  patent,  61,  91, 
459 ;  Drake's,  217 ;  Bramwell's, 
437 ;  its  efficiency  as  compared 
with  the  screw,  453 

Page's,  Professor,  eleetro -mag- 
netic engine,  21 

Palmer's  jwtent  improvements  ia 
delineating  objects,  197 

Pape's  patent  ploughs,  358 

Paper-cutting  maohine,  Black's 
registered,  1 

'!■  making  machinery,  Light- 
foot's  patent,  331 

■  ,  ornamental,  Mansell's  pa- 
tent. 1S8 


Paper,  photographic,  method  of 
preparing,  10 

preparing  to  prevent  the 

taking  of  impressions,    Glynn 
and  Appel's  mode  of,  170 

Papier  machf,  Souter  and  Wor- 
ton's  patent  Improvements  in 
manufacturing,  510 

Parabolic  propellers,  Hodgson's, 
■170;  Thompson's,  507 

Parkes's  patent  modes  of  separat- 
ing silver,  18:  improvements 
in  manufacturing  coi-per  and 
alloys,  288 

Pamell's  patent  locks,  399,  419 

Patent  law,  reform  in,  285,295.387 

cases:  Lowe's  exten- 
sion, 9,  167 ;  Sir  W.  Burnett's, 
9,215;  Bridsonand  Mangnall's, 
9 1  the  Queen  v.  Steiner,  35 ; 
Taylor's  extension,  170;  New 
all  «.  Wilson,  250,  331 ;  Han- 
cock V.  Moulton,  450,  421 ;  the 
Queen  v.  Laming  and  Evans, 
475;  Fawcett's  patent,  492 

American, 


Detmold  e.  Reeves,  305 :  Ross 
Winans  v.  Troy  and  Schenec- 
tady Railway  Company,  493 

Patents  for  England,  reduction 
of cost  in, 9 

Patents,  new  English,  19,  40, 60, 
79,  100,  119,  189,  100,  179,  200, 
219,  240,  259,  279,  800,  319,  339, 
358,  380,  399,  420,  439,  459,  480, 
500,  519 

,  specillea- 
tionsof,  18,  37.  59,  70,  98,  117, 
135,  155,  170,  197,  215,  237,  257, 
277,  290,  810,  332,  350,  875,  398, 
414,  435,  457,  470,  498,  509 

due. 


but  not  enrolled,  100,  200,  270, 
819,  439,  500 

,  Irish, 

119,  179,280.800,400 

■■■'  ,  Scotch, 

119,  179,259,359,  440,459 

-,  recent  American,  11, 14, 


19,  58.  159,  218 

Paving,  Warren's  patent  improve- 
ments in,  296 ;  Sir  J.  S.  Lillie's, 
318 

Pavne's  patent  Improvements  in 
drying  substances  and  in  heat- 
ing and  cooling  liquids,  37 

Periodicals,  mathematical,  con- 
tributions to  the  history  of.  By 
T.  T.Wilkinson,  Esq.,  F.R.A.8., 
134,  145,  445 

Peiley's  patent  capstans,  139 

Perry's  patent  Improvements  in 
manufacturing  looped  fiibrics, 
330 

Phillips's  self-acting  railway 
switches,  219 

improved  smoking  pipes, 

258 

Philosophy  of  book-keeping,  2, 
25 

Phosphorus,  Albright's  patent 
amorphous,  77,  407 

Photography :  new  mode  of  pre- 
paring paper,  10:  the  stereo- 
scope, 10;  Mottlson's  mercury 
baths,  159;  Lewis's  apparatus, 
118 ;  Sir  D.  Brewster  and  Mr. 
Claudet,  correspondence  be- 
tween, 413 

Pianofortes,  Erard's  patent  im- 
provements in,  435;  Statham's. 
438 


Pidding's  patent  building  ma- 
terials, 499 

Piecework  and  overtime,  03,  80, 
92 

Piedmont,  electric  telegraph  in, 
98 

pipes,  formuls  for  ascertaining 
diameters  of,  76, 139;  Adcock's 
improvements  in  manufactur- 
ing, 375  ;  Gardiner's,  498 ,  Clay- 
ton's, 515 

,   smoking,   Phillips's  pa- 
tent, 268 

Pitcher's  patent  motive  power 
engine  regulators,  298 

Planing  of  iron,  16 

Plant's  improvements  in  manu- 
facturing textile  fabrics,  158 

Plating,  galvanic.  MM.  "Thomas 
and  Delisse's  experiments,  468 

Piatt  and  Burch's  patent  im- 
provements in  looms,  39 

Schiele's  patent  im- 
provements in  preparing  fibrous 
materials,  357 

Ploughs,  Howard's  patent,  88; 
Pape's,  858 

Poole's  patent  axle-boxes,  79; 
improvements  in  railway  car- 
riages, 516 

Porcelain,  Hodge's  patent  im- 
provements in  manufacturing, 
297 

Porter's  machinery  for  washing 
and  separating  ores,  19 

Portland  breakwater,  the,  507 

Potash,  oxalate  of,  Firmin's  pa* 
tent  mode  of  manufacturing,  16 

Preparing  machinery.  Lord  and 
wilson^s  patent,  77 ;  Broo- 
man's,  882;  Hallum's,  850; 
Piatt  and  Schiele's,  357: 
Greenwood  and  Warburton's, 
879  ;  Bailey's,  437  ;  Marsden's, 
439;  Chalmin's,  457 

Preservation  of  animal  and  vege- 
table substances :  Sir  W.  Bur- 
nett's patent,  9, 215 ;  Sir  S.  Ben- 
tham's  improvements,  202 ; 
Fontainemoreau'fl,  210;  Wetter- 
stedt'i,  210;  Borden's,  217,  309 

Presses  and  pressing,  Brooman's 
patent  improvements  in,  278; 
Wilson,  Child,  and  Jackson's, 
377 

Printers,  operative,  association, 
92, 117 

Printing  machinery :  Hobbs's  im- 
provements in  moulding  and 
casting  stereotype  plates,  159; 
Dodge  s  presses,  218 

Printing,  safety,  Baildon's  patent, 
50 

'  yams,  Bascom's  im- 
provements in,  218 ;  Whytock's, 
458 
Projectiles,  Mr.  W.  Murray's  im- 
proved, 114,  150;  Mr.  Carter's, 
820,  276 ;  origin  of  expanding, 
852 ;  rotating,  890 
Propelling  carriages,  Cunning- 
ham and  Carter's  patent  system 
of,  151 
•^— — — —  vessels :  Lowe's  screw 
patent,  extension,  9,  167,  470; 
Chatterton 's  paddle-wheel,  01, 
91;  Stevens's,  61,  91,  459; 
Grindrod's  improvements  in 
machinery  for,  157,  161 :  Tay- 
lor's patent,  extension,  176; 
Drake  s  improvements,  217  ; 
Duncan's,   237;    Main's.     238, 
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Ul,  Ml,  Ml,  Ul;  Roberta's, 
SS8;  Thomu's,  399;  Bram- 
vell's,  437 ;  Mills's,  439 ;  Hodg- 
ton's  parabolic  propeller,  470  ; 
Maeintoih's  iiDprovement>,47fl ; 
Lake's,  498 

**  ProtecUon  of  Inrentions  Act," 
extension  of  term,  27G 

ProTlalonal  registrations,  list  of, 
40. 60,  80,  130,  140,  160, 180,200, 
220,  260,  280,  320,  340,  860,  380, 
400,  420,  460,  820 

Pnlrerlier,  land,  Olbson't  patent, 
887 

PuBOhing  metals,  Scott's  ma- 
chinery for,  876 

Quarrying  slate,  Roberts's  patent 
method  of,  279 

Railvay  earriages :  Poole's  patent 
axle  boxes  for,  79;  CowpMr's 
improvements,  186 ;  Cunning- 
ham and  Carter's  system  of  pro- 
pelling, 151 ;  McConnell's  axles, 
108 ;  Hodge's  wheel,  216 ;  War- 
ren's improvements,  296 ;  Beat- 
tie's,  357;  Poole's,  516 
■  ■  law  in  the  United  States, 

418 

Railways:  Phillips's  self-acting 
switohet,  219 ;  use  of  electro- 
magnetism  on,  222;  Warren's 
improvements,  296;  Beattie's, 
857;  Robinson,  May,  and 
Doyne's,  394 ;  DouU's,  895 ; 
WUlson's,  415  ;  American,  over 
ice,  455 

Rakes,  horse,  American,  59 

Ramsbottom's  patentwatermeters 
and  maehbiery  Ibr  obtaining 
power,  337 

Rand's  patent  grinding  mills,  514 

Reaping  machines,  American,  58 ; 
an  English  invention  of,  1822, 
123  ;  SxaU*s  patent,  476 

Reefing  sails,   Lamport's  patent  ' 
mode  of,  511  I 

Refining    gold,   American    pro- 1 
ceases,  14 

Regenerative  condensers,  8ie- 
ncns's  patent,  81,  105 

Registered  designs  for  articles  of 
utility,  20,  40,  60,  80,  100,  120, 
140,  loo,  180,  200,  280,  240,  260, 
880,  800,  880,  340,  860,  880,  400,  ' 
4fO,  440, 460,  480,  500,  520 

Registrations,  provisional,  list  of, 
40.  60,  80, 120, 140, 160, 180,  200, 
220,  260,  280,  320,  340,  360,  380, 
400,  420,  460,  520 

Regulators,  motive  power  engine, 
Pitcher's  patent,  208 

Resin,  Robblns's  improvements 
in  distilling  and  obtaining  oils 
from,  110 

Restell's  patent  locks  and  duten- 
ings,  409 

Rifle  shooting :  Mr.  Murray's  bul- 
let, 1 14, 150 ;  Rev.  W.  Brown  on, 
148]  Mr.  Denison's  target,  150 ; 
Mr.  Carter's  bullet,  226,  276  ; 
expandlnff  shot,  852;  Ameri- 
can exploits,  898 

Rigging  vesaels,  Captain  Bbuld- 
ham's  suggestions,  51,  91 ;  Mac- 
intosh's patent  improvements, 
476 

Riveting  metals,  Scott's  patent 
raaohtnery  for,  376 

Read-aweeping  machines,  Blun- 
dell's  patent,  141 


Roads,  Sir  J.  S.  Lillie's  patent  im- 
provements in  forming,  818 

Robbins's  improvements  in  dis- 
tilling resin,  and  obtaining  oils 
therefrom,  110 

Roberts's  patent  galvanic  bat- 
teries, 475 

■         mode  of  quarrying 
slate,  279 

—————  water-meters,  ma- 
chinerjr  for  obtaining  power, 
propelling,  &c.,  338 

Roberton's  patent  processes  for 
obtaining  extracts,  177 

Robinson's  backstitch  sewing 
machine,  75 

,  May  and  Doyne's 
patent  improvements  in  rail- 
ways, 894 

Rochester-bridge,  the  new,  212 

Rockets,  war,  307 

Rodd's  registered  filter- tap,  410 

Rope,  Easum's  patent  improve- 
ments in  the  manufacture  of, 
39 

Rosenborg's  patent  cask-manu- 
facturing machinery,  50 

Rotary  engines,  Lemoign's  patent, 
117;  new  valveless,  129,  283; 
Duncan's,  237 ;  Macintosh's,  476 

Rotary  cannon  shot,  390 

Rudders,  Grindrod's  patent  im- 
provements in,  157,  161 

Safes,  locks,  frc.  By  Mr.  Gran- 
ville Sharpe,  363,  451 

Safoty  lamps,  Eloln's  Belgian, 
391 

Sails,  ships' ;  formation  and  set- 
ting of,  51,  91,  476;  Lamport's 
patent  mode  of  reefing,  51 1 

Saloman's  carbonic  acid  gas  en- 
gine, 19 

Salt,  Leake's  patent  machinery 
for  manufacturing,  281 

Salt  water,  Normandy  and  Pell's 
patent  apparatus  for  freshening, 
156;  loss  from  the  use  of,  in 
steam  boilers,  300 

Saucepans,  Wilkes's  patent  me- 
thod of  manufhotunng,  506 

Sawing  machinery,  Scarell's  pa- 
tent, 341,  358 

Saw3,  Barlow's  patent  improve- 
ments in,  117 

Scissors,  Soranielet's  patent  im- 
provements in,  319,  439 

Scott's  patent  machinery  for 
punching,  riveting,  bending, 
and  shearing  metals;  and  im- 
provements in  sliip  -  building, 
876 

— — ^^— -  omnibusses,  430 

Screw  propelling,  application  of, 
to  men-of-war,  16;  Lowe's  pa- 
tent, application  for  extension, 
9,  167:  Grindrod's  improved 
machinery,  157,  131;  Taylor's 
patent,  application  for  exten- 
sion, 176;  its  advantages  as 
compared  with  paddle-wheels, 
853 

Screws,  Peather  and  Driver's  pa- 
tent, 819 

Searell's  patent  slate-sawing  ma- 
chinery, 841,  358 

Seed-planting  machinery,  Kaem- 
merer's  patent,  279 

Sewage  manure,  Dover's  patent, 
886 

Sewing  machines,  Robinson's 
backstitch,  75 


Shaping  metals,  Scott's  patent 
machinery  for,  376 ;  Gardiner's, 
498;  Frearson's,  499 ;  Wilkes's, 
516 

Sharpe's,  Mr.  Granville,  prize 
essay.  Locks  and  safes,  SG3, 
451 

Shearing  metaU,  Scott's  patent 
machinery  for,  376 

Shepard's  patent  mode  of  obtain- 
ing and  applying  motive  power, 
197 

Sheppard's  patent  grinding  mills, 
415 

Ship-building,  Lord  Robert  Mon- 
tagu's treatise  on,  423 ;  Ameri- 
can challenges,  508 

Ships.  How  to  keep  their  boats 
ready  for  use,  210;  Drake's 
patent  improvements  in  con- 
structing, 217;  Scott's,  376; 
Macintosh's  composition  for 
protecting  sheathing,  476;  Sir 
Samuel  Bentham's  mode  of 
constructing,  485;  Mr.  Ball's 
plan  for  lowering  ships'  boats  at 
sea,  490 

Shuldam,  Commander,  R.N.,  on 
the  formation  and  setting  of 
ships'  sails,  51,  91 

Shuttle  tongues.  Onion's  patent 
improvements  in  the  manufac- 
ture of,  335 

Siemena's  patent  regenerative  con- 
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gauges,  519 

-,  Dickinson,  and  Peake's 


machinery  for  manufacturing 

chenUle,  415 
Smoking  pipes,  Phillips's  patent, 

258 
Solly,  Professor,  on  the  prepara- 
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BLACK'S   RBOISTERED  PAPER-CUTTING  MACHINE. 

Fif.  1. 


Fig.  3 


TOL.  IVI. 


black's  bb«i8tbrbd  PAPBR-ovmire  maoviitb. 

M&.  Black,  whose-paper/b/t/tii^  Aiachine  attracted  such  favourable  notice  at  the 
Great  Ezhibitioo  (see  vol.  Iv.,  p.  101,)  has  now  applied  his  ingenuity  with  equal 
success  to  the  production  of  the  paper  euUing  machine  represented  by  the  engrav- 
ings on  the  preceding  page.  Fig.  1  is  a  front  elevation  ;  and  fig.  2  a  part  plan  of 
this  machine.  A  A.  is  the  framework.  BB  are  twc  slotted  circular  segments  which 
form  the  front  rails  of  the  framework.  C  is  a  rack  which  rests  upon  the  segments 
B  B,  and  within  which  it  is  free  to  slide  backward  and  forward  when  acted  upon  by 
the  wheel  gearing  D  D.  £  is  the  cutting  knife  which  is  s^zed  to  the  rack  C,  and  Is 
made  to  traverse  across  the  front  of  the  machine  by  the  motion  of  the  rack.  JJ 
(fig.  S),  are  screws  by  which  the  knife  is  raised  or  lowered.  G  is  the  bed  upon 
which  the  paper  to  be  cut  is  laid ;  and  H  a  screw  spindle  by  which  the  bea  is 
adjusted.  I  is  the  screw  by  which  the  paper  is  held  in  a  fixed  position ;  and  K  the 
back- plate  which  is  hinged  at  its  lower  edge,  so  that  it  may  be  brought  by  means  of 
pinching-screws  to  a  proper  position  for  the  paper  being  cut  rectiDgularly. 
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On  preparing  for  the  Gommittee,  now 
sitting  at  Portsmouth  on  Accounis,  a 
note  for  their  information,  of  Sir  Samuel 
Bentham's  official  and  other  papers  on 
that  subject,  it  appeared  that  many  of  his 
observations  are  as  applicable  to  private 
as  to  public  concerns,  and  as  the  pros- 
perity of  private  ones — manufacturing 
and  commercial— ^greatly  depends  on  the 
accuracy  with  which  statements  are  kept 
of  all  outgoings  and  incomings, — as  his 
discussions  on  the  subject  eater  into  it 
more  logically  than  is  usual  in  consider- 
ing it,^-and  as  they  tend  to  the  introduc- 
tion of  reason  and  simplicity  in  book- 
keeping,— the  following  extracts  from 
his  observations  have  been  marie  in  con- 
sideration of  their  practical  value :  they 
are  taken  principally  from  his  letter  to 
Sir  Henry  Parnell,  Bart.,  M.P.,  which 
was  published  in  the  year  1880,  under 
the  title  of  *' Financial  Reform  Scruti- 
nised," but  which  has  been  long  out  of 
print. 

It  may  be  welUto  premise  that  Sir 
Samuel's  attention  was  directed  to  the 
vicious  mode  of  keeping  accounts  in 
naval  arsenals  so  early  as  the  year  1796, 
when  he  was  lospector-General  of  Navat 
Works — that,  from  that  period,  during 
the  whole  of  the  naval  administrations  of 
Earls  Spencer  and  St.  Vincent,  their 
lordships  successively  requested  him  to 
give  his  attention  to  the  devising  a  new 
system  of  management  for  naval  arse- 
nals, in  preference  to  all  other  business 
which  could  well  be  postponed, — that,  in 
the  system  he  devised  in  coiise<^uence, 
besides  tht  mtroduction  of  individual 


rtAftoneibiiity  thYougb6ttt  all  the  depart- 
ilielltd  subordinate  (o  the  Board  of  Ad- 
iBiraltyt  ill  partlci^tion  in  the  account- 
ant branch  should  be  withdrawn  from 
d|)ef»ttve  officers,  thus  affording  a  check 
Uplm  their  transactions, — and  that  mea- 
sures were  taken  for  preventing  the  pos- 
sibility of  concocting  on  the  spot  any 
tfcoount  whatever,  so  as  to  make  it  exhibit 
tt-absactions  in  any  other  than  their  true 
Hght.  The  plan  of  such  a  reform  was 
stated  by  the  Lords  Commissioiiers  of 
the  Admiralty  to  be  in  considerable  for- 
wardness when  th^  made  their  Report  to 
the  Lords  of  the  Aivy  Council,  in  1801, 
but  was  finally  lost  eight  of  in  the  eourse 
of  the  successive  changes  that  took  place 
in  naval  administration,  and  by  the  aboli- 
tion of  the  ofllce  of  Inspector- General 
of  Naval  Works ;  bat  in  the  formation 
of  that  plan  he  had  investigated  the  sub- 
ject of  book-keeping,  both  as  practised 
in  public  esubliao meats  and  in  private 
manufacturing  and  commercial  concerns. 

In  '<  Financial  Reform  Scratinfzed,'' 
the  preparatory  observation  was  made 
that  he  had  extended  his  views  to  the 
receipt  and  expenditure  of  the  largest 
sums  and  of  the  smallest — ''considering 
each  sum  expended  as  being  paid  in  ex- 
ohange  for  the  acquisition  of  some  article 
of  the  materiel^  or  for  some  service  of 
\\keper9oraieiy 

The  words  materiel  and  pereonnel 
have  as  yet  been  applied  solely  to  the 
public  service ;  but  as  there  are  no  terms 
in  the  English  language  for  expressing 
the  great  division  of  expenditure  for 
things  and  for  eerviees^  it  would  aeeai  m 
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coofenieiiee  to  tddpt  gtnenAlj  Uie  wofcU 
mmUriel  mad  ptrimmelitk  prifate  no  kit 
ihzn  in  public  accounts. 

8ir  Samuel  having  stated  iha  enda  it 
is  desirable  to  attain  in  ptiblio  aeeountSi 
says  what  is  eqaallf  desifable  in  prifate 
ones — tbat  **  it  is  essential  that  the  ferm 
of  all  aseounU^  and  tiMs  ssanner  of  keep«i 
ing  lhem«  ihouM  be  such  as  that  fer  tlie 
pCTffBiSBde  ef  tlie  eeretal  operalMMis^^ 
ttmn  the  first  registoiring  a  faoC  to  the 
making  the  lasl  general  abstraetSf^^the 
letfit  degree  of  skilly  as  well  as  the  least 
coBsaraption  of  timei  add  conteqnentlv 
the  least  expense,  should  be  requireoL 
MoreoTer,  die  form  in  whieh  the  ae- 
counts  are  kept  shonld  be  the  best  suited 
for  referenite  ;~-tbe  language  should  be 
the  Bsost  intelligible  to  peftons  of  all 
deaeriptions.'* 

"  Considering  that  money 's*worthy  no 
less  than  money,  should  be  the  sul^eef 
of  publie  aoeounts,  and  that  the  loss  by 
eztrATaganoe,  wast^^  embeaalemeot,  and 
thefk,  in  relation  to  a  number  of  artieles 
of  the  nmterieii  far  execeds  any  losses 
that  hate  i>een  sustained  by  the  publie 
in  the  form  of  cash,  it  will  appear  that 
the  aetoal  transfer  of  cash  fi^om  hand  to 
hand  *  *  is  but  the  secondary  and  tery 
inferior  eonstderatton  in  regard  to  the 
savings  to  be  efieeted  by  reform." 

Alibongh  losses  of  ^e  kinds  thus  in* 
dieated  are  ht  from  so  eooslderable  m 
private  eoncems  as  in  oar  naval  arsenals, 
yet  in  private  manuAietories  it  would 
also  greatly  tend  to  the  diminution  of 
waste  and  mlsapplicatioa  of  materials 
and  lai^oor,  were  aceounts  habitually 
kept  of  all  nn profitable  outgoings ;  and 
the  above-mentiODed  fundamenul  prin* 
ciples  are  ^oally  appliesble  to  the  nsost 
extensive  eoneems  akd  to  thoee  cf  the 
pettiest  dealer  or  matiufhcturer. 

Sir  Bamtiel  recommends  that,  in  re-* 
gsrd  10  vonebers  for  the  reoeipt  of 
money  or  stones,  Government  shoidd 
uke  a  lesson  hotm  private  persons,  snd 
require  nothing  more  than  a  receipi  in 
the  eommon  form,  and  he  gives  many  in« 
Btsnces  of  the  inefficaey  of  a  plurality 
of  sigoatnres.  Private  manufsctnrers 
are  not  likely  to  fall  into  errors  of  this 
nature ;  but  his  mode  of  paying  opera* 
tives  seems  the  most  simple  that  has  yet 
been  devised — where  wages  have  to  be 
distributed  to  considerable  numbers^ 
Moaet  havitig  been  oiiuiaed,  on  ao* 
knowledgment  hy  simple  receipt  given 


for  it  to  die  local  eashieri  "  the  master 
worknum,  or  a  distributor  chosen  by  the 
workmen  themselves,  having  thus  ob- 
tained the  caih,  would  distribute  it  to 
the  several  workmen  under  him — their 
silence  on  the  subject  of  pay,  after  the 
known  customary  time  of  distribution, 
being  in  regard  to  them  oonsidered  as 
proof  that  they  had  been  duly  paid* 
Tliis  mode  of  payment  I  first  introduced 
in  the  three  manufaeturiog  establishments 
at  PortsmoQthi  began  and  carried  on  for 
many  years  nndor  my  direotion4*  The 
wages  were  thus  psid  weekly  somotimes 
to  the  amount  of  abont  5,000^.  a  year, 
amongst  about  00  or  100  operatives,  by 
the  master  of  the  MeUl-Mills,  after 
working  hours ;  and  payments  were  made 
in  the  same  manner  in  the  two  other  of 
those  establishments— die  Wood- Mills 
and  the  Millwright's  shop,  during  the 
wliole  time  they  were  under  my  manage- 
ment* *  *  I  should  sdd,  that  during  the 
whole  time  these  establishments  were 
under  my  direction,  no  instance  of  diffi« 
cultr,  incottvenienc^,  or  loss  of  any 
working  time  resulted  from  this  modei 
when^  by  the  former  mode,  besides  the 
whole  extra  expense  of  pay-clerks,  the 
value  of  the  operatives'  time  lost  on  pay- 
days^  only  in  the  Dockyards^  did  not 
amount  to  less  than  1,000/.  a  year." 

Employer  and  employed  were  equally 
benefited  by  these  regulations.  The 
employed,  instead  of  borrowing  money 
at    exorbitant    interest   to    satisfy  his 


*  **  Oa  tkis  first  occaitoh  of  inentlonhit  the 
three  sew  etubiithmest*  in  Poitemeixth  Doek- 
yard,  I  vuM  obearve  that  they  were  witbdrawa 
from  all  Influence  of  the  system  of  aggregate  ma- 
nagement. The  Utnf  Board  happened  to  pereeive 
that  under  that  management,  and  by  meeat  of  ike 
persons  subject  to  their  order,  the  businessea  in 
question  could  not  be  Introduced;  and  though  a 
Board,  they  !•  tMs  laetsDo^ofenned  the  Admiralty 
that  they  aaw  no  alteraatiVe  to  the  putting  them 
under  my  sole  management,— subject  only  to  my 
ineiTldaal  reepensMnty." 

Te  this  Note  of  Sit  Samviel'a  may  be  added,  the* 
the  forms  of  accounts  he  introduced  were  so  simple 
and  ao  ihtelllgtble,  that  aot  a  single  clerk  wafe 
recoiled  for  making  entrlee  of  leoeiyts  and  die- 
buraementa  in  any  of  the  three  establishments.  In 
the  Wood-Mills,  for  example,  a  lad  at  Is.  2d.  a  day, 
aetltag  as  cAin  keeper,  also  sufliced,  with  the  mas- 
ter of  the  mills,  to  make  ail  the  oeoesaary  entries. 
Yet  these  were  no  small  concerns ;  for  during  the 
seven  years  Sir  Samuel  was  the  sole  manager  of 
them,  not  less  than  a  fnillitm  sterling  ef  the  pablie 
money  paased  through  his  hands  on  their  account ; 
and  the  savings  effected  by  them  amounted  In  the 
Wood^Mfllato  up  wants  ef  20,S0tf^  put  annarot  pro- 
bably nearer  JO,0OSi. ;  and  in  the  Metal-Miile  tbey 
(the  aavings)  were  proved  to  hare  exceeded  the 
large  torn  of  40,000/.  a  year. 
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dailj  needfi  as  was  dockyard  practice, 
had  weekly  cash  in  hand  wherewith  to 
go  to  the  cheapest  ready-money  market ; 
consequently,  a  lesser  amount  of  wages 
procured    for  the  operatiTe    an  equal 
quantity  of  necessaries.     Morally,  this 
arrangement  was  of  far  greater  import ; 
it  saved  the  men  from  the  need  of  incur- 
ring debt — ^a  practice  which,  when  once 
entered   on,  too  often    leads  to    ruin. 
Weekly  payments  have  the  same  good 
effect  in  private  concerns  also.    As  to 
the  time  for  payment  being  afttt  work- 
ing hours,  tills  was  established  on  the 
principle  that  the  employer  is  entitled 
to  the  labour  of  the  employed  for  the 
whole  of  the  hours  specified  as  working 
hours,  be  they  more  or  less.    Many  a 
misunderstanding  between  masters  and 
men  would  be  spared  in  private  con- 
oemvy  were  this  simple  fact  dearly  stated 
to  the  operatives,  and  rigidly  adhered 
to :  it  does  not  prescribe  the  nwmbtr  of 
working  hours — ^that  should  be  left  to 
private  agreement  between  master  and 
men :  it  does  not  forbid  the  accordance 
of  a  holiday  occasionally,  nor  hinder  the 
master  from  bestowing  a  gratuity  on  the 
deserving;  it  is  merely  a  part  of  that 
openness  which  is  so  desirable,  and  in 
the  ond  so  profitable  to  all  concerned. 
The  arrangements  at  the  Crystal  Palace 
for  paying  the  operatives  in  erecting  it, 
are  said  to  have  been  excellent ;  but  if 
it  be  true  that  one  clerk  had  to  pay  the 
many  hundreds  of  men  employed,  much 
of  their  time  must  have  been  needlessly 
consumed ;  whereas  had  the  money  been 
handed  by  him,  in  the  first  instance,  to 
distributors — say  one  for  every  twenty 
men — 19-20th*s  of  the  clerk's  time  would 
have  been  saved  to  the  employer,  and, 
on  an  average,  as  much  to  the  men 
themselves. 

A  very  satisfactory  regulation  in  these 
three  establishment  was  copied  from 
the  practice  in  a  private  manufactory, 
where  between  2,000  and  3,000  hands 
were  employed.  On  the  day  before  pay- 
day an  account  was  given  to  each  opera- 
tive of  what  he  had  earned  by  piece- 
work in  the  week ;  the  operatives  thus 
had  leisure  to  satisfy  themselves  as  to 
the  accuracy  of  the  accountant  :  if 
doubted,  the  men  were  allowed  to  state 
their  objecttons ;  but  it  very  rarely  hap- 
pened that,  after  conning  over  tne  ac- 
count at  home,  they  were  not  fully  satis- 
fled  of  the  accuracy  of  the  statement. 


Thus  all  squabblings  and  delays  were 
avoided  at  pay-time,  and  the  people  were 
convinced  that  they  had  received  their 
due. 

Many  late  losses^not  only  to  Go- 
vernment, but  also  to  individuals — ^from 
the  de&lcation  of  persons  holding  money 
in  trust,  render  interesting  Sir  Samuel^ 
observations  as  to  the  kind  of  ucwity 
desirable.    A  modification  of  that  which 
he  recommends  in  public  establishments, 
might  be  applicable  to  the  holders  of 
deposits  on  private  account — as,  for  ex- 
ample, those  in  savings-banks,  benefit 
societies,  &c.    He  says,  "  A  degree  of 
security  in  regard  to  the  monev-tmst 
reposed  might  be  obtained  fiir  beyond 
what  is  usual,  by  adopting  in  this  coun- 
try a  precaution  taken   in  France  in 
regard  to  all  public  ofificers  entrusted 
with  the  receipt  or  payment  of  Govern- 
ment money ;    that  is,   requiring   the 
officer  to  give  security  to  the  amount 
thought  requisite — not  the  vagu%  secu- 
rity of  personal  friends  engaging  to  be 
answeraole  for  deficiencies,  but  a  real, 
never-fuling,  and  immediate  security; 
namely,   the    depositing,  on  their  ap- 
pointment to  office,  a  certain  laige  sum 
in  the  public  fiinds,  the  interest  of  which 
they  duly  continue  to  receive  so  long  as 
they  are  honest  and  correct ;   but^  the 
capita],  or  the  requisite  part  of  it,  be- 
comes the  property  of  Government  in 
case  of  defiucation.  *  *     An  objection 
that  might  be  made  to  this  mode  of  ob- 
taining security,  might  proceed  from  an 
idea  of  hardship  on  the  persons  appointed 
as  cashiers,  if  they  had  not  a  sufficient 
disposable  capital  of  their  own.    But  in 
answer  to  this,  it  must  be  observed,  that 
no    such    difficulty  is   experienced  in 
France ;  money  is  always  to  be  borrowed 
by  private  persons  on  good  security,  and 
it  may  be  added,  that  a  man  whose  pro- 
bity is  doubted  by  his  private  friends, 
can  hardly  be  considered  as  a  proper 
person  to  be  entrusted  by  Government" 

In  this  letter  to  Sir  H.  Pamell,  as  on 
all  other  occasions,  he  lays  j^reat  stress 
on  the  importance  of  requiring  but  a 
MingU  signature,  in  contradistinction  to 
a  plurality  of  signatures,  and  gives  many 
instances  of  official  oversight  where  ttie 
names  of  several  officers  were  required 
to  sign  a  money-bill ;  but  it  is  not  neces- 
sary to  adduce  these  examples,  as  it  is 
not  usual  in  private  concerns  for  three 
partners,  or  three  anybody's,  to  put  their 
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DAOies  every  aaarter  to  a  salmry  bill  be- 
fore their  clerk  ean  be  paid  his  quarter's 
salanr. 

"  lo  judging,"  he  says,  *'  of  the  fitness 
of  the  manner  of  keeping  accounts  of 
pablic  ezpenditurei  it  has  of  late  been 
▼ery  usual  to  refer  to  the  manner  of 
keeping  them  by  individuals  in  their 
private  concerns ;  but  in  making  this 
reference,  it  has  been  more  in  regard  to 
the  form  Twhich  I  shall  consider  farther 
on,  under  tne  head  of  book-keeping)  than 
to  the  u$€  of  accounts,  or  to  tne  matter 
that  should  enter  into  them,  to  which 
attention  has  been  paid." 

"There  are  essential  difibrenees  be- 
tween the  objects  of  public  departments 
and  those  of  private  merchants  or  manu- 
facturers. The  ultimate  object  of  the 
private  concern  is  that  of  producing 
profit  as  measured  by  money.  The 
effects  which  is  the  ultimate  object 
of  public  concerns  to  produce,  how- 
ever valuable  they  may  be,  or  essential 
to  the  prosperity  and  even  existence  of 
the  country,  and  however  desirable  it 
may  be  that  a  money  value  should  be 
set  upon  them,  yet  they  are  seldom  ex- 
pressed by  a  measure  in  money.  The 
private  proprietor  of  any  concern  em- 
ploys the  capital  under  his  command 
with  no  other  end  in  view  than  that  of 
increasing  his  profit ;  all  the  accounts  of 
private  concerns  must  be  supposed, 
therefore,  to  be  so  arranged  as  that  the 
last  abstract  should  exhibit  the  profits  or 
loss  resulting  from  the  concern  in  money ; 
whilst,  on  Sie  other  hand,  in  a  public 
concern,  the  capital  being  employed  in 
producing  the  effects  above  mentioned, 
the  accounts  must  be  so  arranged  as  that 
the  last  abstract  should  exhibit  what 
effect  has  been  produced  bv  the  expen- 
diture of  a  certain  capital. 

'*  The  merchant  trading  with  a  capital 
of  100,000(.,  possesses  at  the  end  of  the 
year,  over  and  above  the  return  of  his 
capital,  a  surplus  or  profit  suppose  of 
10,0001.  The  naval  department,  with  a 
capital  of  100,000/.,  has,  by  the  end  of 
the  year,  exchanged  that  capital  for 
various  items  which  have,  for  instance, 
entered  into  the  composition  of  a  ship  of 
the  line,  fitted,  rigged,  and  armed  ready 
lor  sea.  In  the  mercantile  concern,  good 
or  bad  management  will  be  shown  by 
the  quantity  of  money  that  has  been  pro- 
duced over  and  above  the  capital  em- 
ployed ;  in  the  public  concern,  good  or 


bad  management  will  be  shown  by  the 
comparatively  lesser  or  greater  sum  of 
money  that  has  been  expended  for  the 
obtainment  of  the  ship  of  the  line." 

'*  *  *  Whilst  the  private  account  shows 
the  diflerence  in  money  between  the 
prime  cost  and  the  produce  or  sale  price 
of  the  articles  bought  and  sold,  or  ma- 
nufactured and  sold,  the  Government 
account  must  show  whether  the  cost  of 
the  article  purchased  or  manufactured 
exceeded  or  fell  short  of  the  cost  of  the 
same  article  obtained  by  any  other  means. 
This  will  be  exhibited  by  a  comparison 
of  the  accounts  of  the  different  modes  in 
which  the  same  article  has  been  obtained 
at  different  times,  in  different  places, 
under  the  influence  of  different  circum- 
stances, and  under  the  management  of 
different  persons.  In  this  view  it  ap- 
pears that  Government  accountants  have , 
in  regard  to  subordinate  transactions,  to 
keep  accounts  of  most  of  the  items  which 
enter  habitually  into  a  manufacturer's 
or  merchant's  accounts;  whilst  the  a6- 
stracted  accounts,  as  they  ascend  from 
the  inferior  branches  to  the  highest, 
must  essentially  differ  from  mercantile 
accounts.  Instead  of  mere  prqfit  and 
loss,  indication  must  be  given  of  effects 
produced  —  absolute  expenditure  com- 
pared to  eflSciencyi  and  consumption  of 
time  in  the  production  of  effects,  with  a 
view  to  the  general  objects  of  efficiency, 
economy,  and  dispatch.'* 

So  immense  a  sum  is  now  invested  in 
Joint-stock  Companies,  and  those  Com- 
panies resembling  Government  establbh- 
ments  in  many  points  of  management, 
the  foregoing  abstract  is  given  on  that 
account ;  it  indicates  various  items  that 
might  profitably  be  laid  before  share- 
holders;— that,  by  good  management, 
the  cost  of  additions  to  the  rolling  stock 
of  a  railway  company,  for  instance,  had 
been  less  than  on  foi*mer  occasions; — 
that,  by  judicious  regulations,  the  service, 
at  a  reduced  expense,  was  as  well  or 
better  performed  than  formerly ; — would 
be  more  convinoinff  if  proved  by  figures 
than  it  ean  be  by  the  most  able  speech  at 
a  general  meeting.  Such  an  habitual 
comparison,  too,  of  "  absolute  expendi- 
ture compared  with  efficiency'*  would, 
doubtless,  be  of  essential  service  to  the 
managers  of  such  concerns;  it  would 
place  before  them  at  one  view  such  part 
of  the  afiairs  under  their  direction  as 
might   need  particular  attention.      In 
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faiQt,  luel)  abstrsfiti  ^re  made  mentalljf 
by  private  merchants  and  iQaovifaQturers. 
but  they  would  be  found  still  more  usefi)! 
if  regularly  wrhtep  down,  ready  for  con- 
sultation when  purchases  or  aales  hsve 
to  be  determined  on ;  and  would  be 
highly  satisfactory  to  dormant  partners 
in  the  many  cases  in  which  there  are 
such. 

*•  Interest  of  money,"  says  the  letter, 
**is  an  item  which  is  well  known  to 
enter  regularly  and  habitaaliy  into  the 
calculation?  and  aocoupts  respecting  all 
mercantile  and  manufacturing  transaa- 
tiona,  but  which,  in  regard  to  public 
expenditure,  in  the  instance  of  the  naval 
department,  ^i  least,  npd,  I  hi^lieve, 
equally  in  oth«r  departments,  seems  not 
to  have  beeq  noticed,  excepting,  indeed, 
occasionally  relative  to  cash  in  the  haiidc 
of  treasurers  and  paymasters,  and  some- 
limes  where  Government  have  had  to 
pay  interest  for  money  advanced  on 
account.  *  *  *  This  loss,  as  existing  in 
public  concernSf  will  be  found  to  be  im- 
mense ;  it  is  a  loss  which  I  6rst  e3(hibite4 
to  the  view  of  the  superior  naval  author 
Hty  so  long  ago  as  the  year  1 796 ;  I  also 
indicated  it  to  the  Committee  on  Finance 
in  the  year  1798,  who  seemed  very  sen- 
sible of  the  importance  of  it,  and  I  have 
not  failed  to  endeavour  to  draw  attentioQ 
to  it  by  the  indication  of  losses  and  dis- 
play of  pavings  dependant  on  interest  of 
money  on  every  occasion  that  presented 
itselfy  down  to  my  last  official  statenoent 
in  the  year  1813/* 

As  interest  of  money  is  so  habitually 
taken  intp  account  in  private  concerns, 
the  above  quotation  is  in  fact  superfluous 
here ;  yet  considering  the  gr^at  and  in- 
creasing influence  which  the  industrial 
portion  of  the  community  has  in  national 
affairs,  its  insertion  mav  have  its  use  in 
pointing  out  the  means  by  which  an  im- 
mense amount  of  public  expenditure 
might  be  saved,  and  that  without  injury 
to  any  individual,  or  diminution  of 
national  necessaries,  or  even  luxuries. 
On  this  subject  the  pamphlet  itself, 
**  Financiid  Reform  Scrutinized,"  mieht 
be  worth  consulting,  and  the  copy  of  it 
in  the  Library  of  the  United  Service 
Museum,  is  more  easily  accessible  than 
that  in  the  British  Museum. 
{To  bt  continued.) 

•  "  Naval  Papen,"  No.  VIII.,  paga  18.  To  this 
muat  ba  added  om  of  hit  voty  laat  oammimloatioDt 
%9  the  AdmiiaUar,  Jaanny,  lUl, 


T99  Fias  AT  yxsaaa,  coi^laeds'. 

Again,  an  instance  where  twenty  or 
thirty  thousand  pound's-worth  of  pro- 
perty might  have  been  saved  frony  con- 
flagration had  the  example  hfsen  fallowed 
which  was  set  in  the  Portsmouth  Wood- 
mills  half  a  century  ago,  and  vi  hich  has 
been  so  often  described  and  adverted  tp 
ia  the  Mechanw'  Magazine.  The 
Messrs.  Cullards'  great  piano-forte  ma- 
pufactory  has  been  burnt  down,  though 

Jit  is  said)  that  wh«n  th^  fire  was  first 
Iscovered,  it  was  c^ipfined  to  a  couple 
of  work-benohes.  Had  there  been  in 
this  building  pipes  and  hose  leading  from 
a  reserYoir  of  water  on  the  rooff  as  in 
the  ForUfQOUth  Wood-mills,  the  burning 
benches  might  immediately  have  been 
drenched  with  water,  aB4  thua,  in  all 
probability,  extension  of  the  flamiBS 
nave  beeu  prevented. 

This  conflagration  at  the  Meserf.  CU- 
larda'  ia  said  to  have  been  extremely 
rapid  by  reason  of  the  air  rushing  up  the 
two  staircases,  in  addition  to  that  sup^ 

Klied  by  a  Urge  open  space  from  top  to 
ettom  in  the  centre  of  the  building. 
The  air  from  these  several  air-shaus 
caused  the  flames  to  p)ay  round  and 
round  the  interior  of  the  structure  with 
irrepressible  furv. 

Such  a  central  well  affords  great  eoq«> 
veoience  both  for  the  elevation  and  de- 
scent of  goods,  and  for  inspection  of  the 
several  worlnshopa  on  the  panopticon 
principle,  thus  rendering  a  similar  cQn* 
venience  desirable  in  many  an  extensive 
manufactory ;  but  there  can  be  no  rea- 
son for  leaving  that  well  open  at  Dight 
from  top  to  bottom,  or  for  i^t  providing 
means  for  closing  it  at  pleasure  at  the 
level  of  each  floor  by  day  as  well  as 
night.  In  the  Albion- naills,  destroyed 
by  fire  some  sixty  years  ago,  there  was 
a  similar  well  for  hoisting  up  seeks  of 
corn,  ^d  at  the  level  of  es^h  floor 
there  was  a  trap- door  which  every  sack 
opened  as  it  rose,  and  the  flaps  fell  agaio 
of  themselves  as  soon  as  tlhe  saek  had 
passed.  Here  wasa  uaeksa  lots  of  power 
in  opening  the  trap  for  every  successive 
sack,  and  the  flaps  being  of  wood  ai^4ed 
Uttle  security  againsi  fire;  but  surel? 
in  such  buildings  it  would  be  well  worth 
providing  flaps  of  metal,  inclosing  some 
alowly-oonducting  matter — tile,  for  exam- 
ple,— and  capable  of  being  open  or  shut 
at  pleasure. 

Aa  to  ataircasM,  it  haa  thready  been 
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guggested  in  Noe.  1855  and  1489  of  the 
Mechanic^  Magazine,  that  tbey  should 
be  in  many  cases  external  instead  of,  at 
is  castoniaiy,  within  the  building  itself. 
For  a  circalar  building,  especially,  the 
projection  requisite  for  this  accommoda- 
tion might  easily  be  designed  so  as  tp 
break  the  monotony  of  the  circle,  and  to 
afford  a  grace  to  the  whole  structure. 
Appearance  should,  in  fact,  be  but  a 
•eeondarr  consideration  in  ribnufactnr- 
ing  buildings,  but  when  beauty  can  be 
given  without  ipoonvenienoe  or  extra 
ooet,  there  can  be  no  reason  for  not  afford- 
ing  it.  In  point  of  couTenience,  an  ex- 
ternal staircase  might  be  constructed  so 
M  to  give  eTcry  ikcility  for  internal  com- 
munication. Supposing  the  factory  to 
be  circular,  a  single  passage  from  the 
itairease  on  each  floor  leading  to  its 
centre  might  communicate  with  a  central 
gallery  opening  to  all  the  radial  work- 
she^.  The  requisite  quantum  of  pas- 
sage-way might  thus  be  less  in  amount 
than  in  the  usual  mode.  Were  a  double 
stair  desirable,  an  example  was  exhibited 
in  the  Crystal  Palace  of  a  means  gf 
affording  it  in  a  single  block. 

This  iate  disaster  has  shown  the  Ineffi- 
ciency of  concrete  as  a  fire-proof  mate- 
rial when  exposed  to  long-continued  in- 
tense heat ;  for  although  at  the  Messrs. 
Collards'  factory  the  concrete  floor  stood 
firm  and  undecomposed  for  many  hours, 
the  calcareous  part  of  it  was  burnt  to 
lime  by  the  excessive  heat  above  it,  so 
that  this  floor  at  length  gave  way,  and 
fire  amongst  the  materials  under  it  broke 
out  afresh. 

Ascertainment  of  the  best  materials 
for  floors  in  a  mannfactorv,  and  the  best 
mode  of  constructing  them,  are  still 
desiderata.  The  disaster  at  Messrs. 
Coliard*s  has  shown  that  concrete  is  not 
to  be  depended  on ;  all  floors  constructed 
with  brickfi,  solid  or  hollow,  if  they  be 
united  by  means  of  a  calcareous  cement, 
are  Hable  to  destruction  by  fire  by  the 
bnminff  of  the  ealcareous  matter  to 
lime ;  floors  paved  with,  or  composed  of, 
plates  of  metal  have  been  found  un- 
healthy to  operatives,  on  account  of  the 
rapid  heat  oondneting  power  of  all 
metals.  Would  the  contraction  and 
expansion  of  a  metal  floor  by  different 
degrees  of  heat  be  too  considerable  to 
admit  of  laying  tiles  in  cement  upon  it  ? 


CBiMNST-swnpiNa  nr  FanasBuaQv. 

The  Su  Peteraburgh  mode  of  sweep* 
ing  chimneys  is  in  many  respects  pre- 
ferable to  that  practised  in  I/ondon.  The 
Sl  Petersburgn  apparatus  used  for  this 
purpose  consists  of  a  long,  very  flexible 
rope,  to  one  end  of  which  a  ball  of  iron 
is  attached,  and,  an  inch  or  two  above 
the  ball,  a  long  cylindrical  brush  sur- 
rounds the  rope.  The  chimney-sweeper 
finds  his  way,  with  this  apparatus,  to 
the  roof  of  a  house  from  its  outside, 
and  there  introduces  the  apparatus  into 
the  chimney  to  be  cleansed.  The  weight 
of  the  ball  carries  the  brush  downwards, 
more  or  less  swiftly,  according  to  the 
rapidity  wiUi  which  rppe  is  furnished  by 
the  operator.  If  the  soot  he  not  suffi- 
ciently swept  down  by  a  single  descent 
of  the  bruso,  it  is  drawn  up  again,  and 
the  operation  is  repeated  as  often  as 
needful.* 

The  superiority  of  this  mode  of  sweep- 
ing chimneys  chiefly  arises  from  its  being 
little  injurious  to  the  shaft,  the  ball  hav- 
ing no  angles  to  disturb  pargetting  or 
brickwork ;  whereas  where  rods  are  used 
to  force  the  brush  up,  they  grate  against 
and  materially  injure  the  shaft;  indeed, 
in  an  instance  which  lately  occurred, 
even  a  brick  was  displaced  by  them :  the 
mischief  done  was  fortunately  discovered 
by  the  issue  of  smoke  from  the  kitchen- 
chimney  ioto  the  drawing-room  from 
behind  ||be  skirting-board. 

It  might  not  b^  easy  to  gain  access 
from  without  to  the  chimney  of  a  high 
town  house;  but  even  wer^  sweeps  to 
ascend  by  its  stairs  to  the  roof,  less  dirt 
would  be  made  than  when  they,  with 
their  rods  and  brushes,  are  admitted  to 
the  interior  of  rooms.  A  chimney  has 
lately  been  twice  swept  downwards  from 
the  roof  successfully  by  means  of  the 
common  brush  and  rods.  The  register 
of  the  stove  having  been  previously  shut 
down,  much  less  dirt  was  occasioned  than 
usual  on  sweeping  the  chimney;  even 
dimity  curtahis  in  the  room  were  not 
soiled.  On  this  occasion,  the  housemaid 
removed  the  soot  swept  down ;  but,  at 
any  rate,  this  part  of  the  business  might 
be  done  by  a  clean,  instead  of  a  sooty 
boy. 


*  This  ii  alio  the  practice  fai  Edinburgh,  where 
the  gfeat  height  of  the  hoatee  it  veiy  IhvoaiaUe  to 
ite  adoptton.— £».  M.  M . 
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The  master  chimney-sweeper,  when 
first  reauested  to  h&ye  the  chimne?  swept 
from  above,  expressed  a  fear  that  the 
brush  would  prevent  the  escape  of  air 
upwards,  and  consequently  would  force 
soot  into  the  chamber.  This  did  not 
prove  so  on  trial ;  but  inconvenience 
from  this  cause  might  be  prevented  by 
a  suitable  formation  of  the  brush  ;  it 
might  be  made  with  a  spiral  vacuity 
around  the  rope,  through  which  vacuity 
air  would  escape  upwards,  instead  of 
being  compressed  in  the  lower  part  of  a 
chimney-snaft. 


A  OLANOB  BACKWARD. 

Sir, — Perhaps  the  first  volume  of 
your  Magaiine  appears  older  to  one  who 
was  bom  years  after  it  was  printed  than 
to  others  who  may  remember  reading 
its  pages  fresh  from  the  press. 

It  will,  however,  be  interesting  to  all 
your  correspondents  to  observe  the  in- 
fancy of  inventions  now  matured,  but 
then  only  struggling  into  daylight,  and 
the  strange  medley  of  subjects  which, 
twenty-six  years  ago,  occupied  the  atten- 
tion of  the  ingenious. 

I  shall  make  a  hasty  run  through  your 
first  Volume,  and  note  the  remarkable 
difference  which  is  so  apparent  between 
the  nascent  mechanics  of  that  day  and 
the  chimeras,  nostrums,  aod  paradoxes 
which  occupy  its  pages,  and  the  stern, 
business-like  division- of-labour  species 
of  articles  which  more  modem  years 
have  brought  forth. 

In  the  first  Number  we  have  ''flying 
machines,'*  perfect,  according  to  the 
inventor, — needing  only  to  be  treated 
leniently,  because  they  do  not  carry 
more  than  six  months'  provisions  aboard  I 
Then  comes  **  tea  and  teapots "  and  a 
*<  cure  for  a  cold  "  (apropos  of  the  aero- 
navigator).  A  diving-bell  (at  least  iwo 
elements  subjugated)  and  a  test  for  sepa- 
rating cotton  from  wool,  \rhich,  by  the 
way,  if  applied  would,  strangely  enough, 
produce  "gun-cotton." 

Six  new  patents  are  heralded  as  the 
production  of  three  weeks,  and,  at  pre- 
sent, the  same  number  are  broUi(ht  forth 
in  as  many  days,  despite  the  strangling 
of  our  precious  patent  laws. 

No.  8  announces  another  balloon.  I 
see  that  our  fathers  were  quite  as  airy  as 
their  sons. 


Witty  bon'motif  now  the  rightful  pro- 
perty of  Punch,  enliven  No.  4  ;  but  the 
uiile  cum  dulci  is  kept  up  by  a  first 
description  of  the  well-known  Mackin- 
tosh cloth. 

Brunei's  proposed  tunnel  appears  in 
No.  5,  and  Cbubb's  **Anti- Yankee" 
lock  is  brought  to  notice. 

No.  6  defends  the  aforesaid  light  read- 
ing by  an  answer  to  some  stifiT  patentee 
who  objected  to  mechanics  being  sweet- 
ened by  wit. 

The  subject  of  the  Mechanics'  Insti- 
tution, broached  in  No.  7,  occupies  de- 
servedly a  large  space  in  succeeding  num- 
bers. A  few  pages  written  now  upon 
this  matter  would  be  worthy  of  conside- 
ration. 

No.  8  is  quite  colloquial ; — domestic 
medicine  and  poetry,  varied  with  social 
talk  and  recipes — corns,  colds,  and  rheu- 
matics— varnishes,  pickles,  and  rhyme. 

The  Meteorological  Society  is  waft^ 
into  No.  9,  and  a  volley  of  perpetual 
motions  is  launched  in  the  next  number. 

The  balloonists  bid  high  for  fame  in 
No.  14,  and  expound  a  sage  proposal  for 
living  *<  a  whole  vear  in  the  clouds." 

No.  19  descends  to  earth  again,  in  a 
suggestion  for  an  iron  railway ;  and  we 
are  home  to  the  regions  of  the  impossi- 
ble by  a  wight  who  strains  at  squaring 
the  circle  only  a  fortnight  afterwards. 

Of  course,  there  is  a  brother  heretic, 
who  believes  that  he  can  trisect  an  angle, 
and  boldly  says  so  in  No.  22 ;  but  before 
the  moon  has  waned,  there  happily  comes 
to  the  rescue  a  proposal  for  stereotype 
printing — ^solidly  heavy  and  dull— ines- 
timably practical  and  enduring. 

No.  25  has  a  grand  woodcut,  which 
proves  (on  paper)   that  power  can  be 

Sained  by  a  multiplication  of  cog-wheels  1 
isheartening  discovery,  inde^,  to  the 
sober  correspondent  who  had  spent  letter 
after  letter  in  enunciating  truth.  An- 
other cycle  will  be  finished,  and  we  shall 
be  judged  by  the  men  of  1880,  who  will 
despise  steam  as  **  out  of  date,**  look  on 
railways  as  antiquities,  smile  at  the  notion 
of  women  wearing  petticoats,  or  men 
covering  their  heads  with  chimney-pot 
hats. 

I  am.  Sir,  yours,  &e., 

John  MacGbxook. 
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PATSNT    MATTIKS. 


From  aftd  after  the  31  si  of  Deeember, 
DOW  just  p«it,  the  offices  of  the  Clerks  of 
Sigoet  and  Priwj  Seal  are  bj  the  14th  and 
15th  Vic.,  c.  IzxxU.,  abolished ;  and  *'  no 
Qmen's  BiU.  Signet  Bill,  or  Privy  Seal  Bill," 
will  now  be  requisite  as  heretofore  prepara- 
tory to  the  passing  of  Letters  Patent  under 
the  Great  SeaL  All  that  is  to  be  henceforth 
neeessarf  (alter  the  Attorney  or  Solicitor- 
General  has  reported  in  fa?oar  of  a  Patent 
being  grantsd)  is  a  "  Warrant  under  the 
Royal  Sign  Msnoal,"  addressed  to  the  Lord 
Chaneellorv  commanding  the  Patent  to  be 
sealed.  Assuming  that  the  fees  will  follow 
the  fate  of  the  abolished  offices  (about  which, 
howeTer,  some  doubts  have  been  expressed, 
though  not  shared  in  by  ourselTes)  the  exact 
sanng  to  the  patentees  on  each  English 
patent  will  be  about  ISL  ;  thus  reducing  the 
total  eoet  from  110/.  to  about  92/.  The  cost 
of  Irish  and  Scotch  Patents  will  not  be 
affected  by  the  change,  but  remain  as  here- 
tofore. 

The  2nd  and  3rd  of  February  next  pro- 
mise to  be  bosy  days  in  patent  matters  at 
the  Privy  Council-office.  Not  only  does  the 
hearing  then  come  off  of  the  application  for 
the  prolongation  of  Lowe's  Screw  Patent, 
but  the  hearing  of  a  similar  application  by 
Sir  William  Burnett  in  respect  of  his  Wood 
Preserving  Patent,  which,  if  not  prolonged, 
will  expire  on  the  S6th  of  July,  1853.  Lowe's 
application  is  opposed  by  a  host  of  inte- 
rested parties,  and  the  fate  of  it  is  looked 
forward  to  with  very  general  concern — screw 
steaming  having  recently  sprung  into  un- 
wonted fiivour,  not  only  with  the  shipping 
interest,  but  also  with  Government,  and  its 
progress  being  sure  to  be  more  or  less  im- 
peded or  aooelerated  by  the  fkte  of  the  patent 
in  question.    The  prospect  of  a  revival  of 
Sir  Wm.  Bomett's  patent  is  regarded  on  the 
contrary,  without  apprehension  or  uneasi- 
ness. It  is  thought,  no  doubt,  that  the  medi- 
cal knight  well  deserves  all  the  profit  he  can 
get  by  his  patent;  and  that  as  there  are 
other  good  preserving  processes  besides  his 
in  the  market,  there  is  no  fear  of  bis  being 
able  to  establ^h  by  the  renewal  of  his  patent 
anything  Uke  a  monopoly  price  in  the  matter 
of  timlMr-preserving.     Lowe's   patent  has 
the  fault  of  being  so  vast  in  its  scope  (how 
legitimately  and   fairly  we  shall  presently 
see)  that  it  quite  stops  the  way — not  for 
mere  rivals,  with  claims  no  more  exact  and 
definite  than  his  own  (which  might  be  fair 


enough)  but  of  a  nomber  of  independent 
inventors  and  improvers,  who  have  nothing 
in  common  with  Lowe,  but  that  their  object 
is  the  same.  What  would  the  gentlemen  of 
the  tarf  say  to  a  brewer's  horse  being  placed 
across  the  course  on  the  Derby  Day,  simply 
to  disturb  by  his  unwieldy  bulk  thts  ru  h — 
of  their  Eclipses  and  Flying  Dutchmen  to 
the  goal  ? 

For  the  2nd  of  July  there  also  stands 
the  hearing  before  the  Privy  Council  of  an 
application  by  Thomas  Ridgway  Bridson 
of  BoUon-le- Moors,  and  John  Mangnall  of 
Sharpies,  for  the  prolongation  of  a  patent 
dated  May  27,  1838,  granted  to  Mr.  Brid- 
son and  William  Letham  (since  deceased) 
for  "  certain  improvements  in  machinery 
or  apparatus  for  stretching,  drying,  and 
finishing  woven  fabrics." 

In  answer  to  a  correspondent  who  has 
addressed  to  us  a  feeling  letter  on  the  sub  • 
ject  of  this  last  patent,  it  may  be  sufficient 
to  say,  that  if  the  representatives  of  the 
deceased  William  Letham  can  show  to  the 
Privy  Council  (which  it  is  open  to  them  to 
do)  that  the  deceased  and  his  family  have 
not  reeeived  a  fair  remuneration  for  his 
share  of  merit  in  the  invention,  the  Council 
will  no/  grm^i  the  renewal  without  accom- 
panying a  provision  to  that  effect.  For 
evidence  of  this,  it  is  sufficient  to  call  to 
mind  the  case  of  Russell  and  Whitehouse, 
which  quoad  hoe  is  thus  reported  by  Mr. 
Webster : 

The  assignment  to  Mr.  Russell  was  put 
in;  it  contained  a  clause  securing  to  Mr. 
Whitehouse  an  annuity  of  300/.  It  was 
suggested  by  one  of  their  Lordships  that,  as 
the  extension  of  the  term  would  oconsion 
considerable  additionsl  profits,  the  inventor 
should  have  a  larger  annuity  secured  to  him. 
Mr.  Fletcher  (after  conferring  with  Mr. 
Whitehouse)  pot  in  an  agreement,  signed 
by  him  in  behalf  of  Mr.  Russell,  to  secure 
to  Whitehouse  an  annuity  of  500/.  during 
the  existence  of  the  patent. 

Effect  was  given  to  this  suggestion  of 
their  Lordships  and  the  undertaking  of  Mr. 
Fletcher  by  the  new  Letters  Patent,  reciting 
that  the  Judicial  Committee  of  the  Privy 
Council  had  recommended  an  extension  of 
the  term  of  the  snid  Letters  Patent  for  six 
yesrs  upon  Mr.  Russell  securing  the  said 
annuity  to  Whitehouse.  The  securing  this 
snnuity  was  further  recited  as  part  of 
the  consideration  of  the  grant  of  the  new 
Letters  Patent  to  Russell ;  and  then  there 
was,  among  other  provisos,  a  proviso  that 
the  said  new  Letter*  be  void  if  the  said 
Russell  should  not  secure  the  annuity  to 
Whitehouse  so  long  as  the  said  new  Letters 
Patent  should  last. 


Hr.  CbeMennw,  who  bu  alrudf 
■oquired  ■  greit  name  la  oar  workihopa 
for  bii  ImprovemenU  in  tooli,  cfpeeiillf 
tbow  of  the  bnee  and  ipuinrr  cUm  (tee 
*ol<.  lii.,  pp.  398,  470;  It.,  p.  4a0),  bat 
DOW  regiitered  BDotfacr  of  the  aaine  clan, 
which  ia  Dol  exceeded  bj  anj  of  ita  pre- 
deceaaora  for  ingenuity  and  extentife 
(uefuloeM.  It  ia  a  tool  of  double  action 
—bath  contracting  and  expanding  at 
the  same  lime,  and  b;  Tiriue  of  oiw 
moTemeni ;  that  ia  to  aay,  eipindins  at 
one  end  and  contracting  at  the  oUier. 
Fig.  1  ia  an  external  elcTatiou,  and  6g, 
2  a  loDgitudiaal  aeclion  of  thia  apauBcr. 


AA  are  two  j«wi,  wbioh  are  connected 
together  bj  an  intermediate  piece  B ;  C  C 
are  another  pair  of  jawa,  which  form  the 
terrrinationa  of  two  alidei  D  D,  which 
talte  into  loeketi  formed  in  (he  jawa  A  A. 
Each  of  the  ilidea  DD  tertninatea  in  a 
Bcreir  F,  and  these  screw*  F  F  are 
•imullaneouily  moved  by  ineane  of  ■ 
coupling  hand-nut  B.  common  to  both; 
BO  rhit  when  the  hand-nut  E  is  turned, 
it  enlari^ea  the  grip  for  taking  hold  of  the 
nut  at  one  end  of  the  apanner,  uhile  it 
oorreapondioglj  contrast*  that  at  the 
otber  end. 


ic  JThMw  /xdtutrM,  6w  VIm  ITmMoIh'  Jtfttut. ) 


Ptraon*  vbe  are  eD|i|ed  in  the  praoev 
of  photograph  J  on  paper  are  well  aware  of 
the  difficuilj  of  obtaming  p>per  of  *  good 

Saalitj  and  Hiitsblj  adapted  to  receiva  uui- 
irmlj  ibe  reqoiait*  chemical  prepiratlont. 
After  hiilog  made  ■  great  aaniber  of 
trieli,  I  ba*e  lucoeeded  in  nteetiag  thii  diffi- 
cnlt}  bj  the  DH  of  s  liia  adapted,  1  maj 
aajr,  to  an;  kind  of  paper. 

Piper  ibai  prepared  la  miich  facilitate! 

the  pbotographic  proceu,  and  hetpi  to  aainre 

a  aatiafactori  reiull,  that  I  make  n*  dosht 

It  will  be  geDaralljr  adoptad. 

The  aubitanoa  Died  for  tUa  liat  la  liifki 


wax,  wbidi  ia  kept  at  a  tamperatare  of  100° 
centigrade,  in  a  large  flat  leaicl,  and  tka 
paper  is  imiaened  tbareia  uatil  e«iiipletal]> 
■atonted  xitb  the  wax.  Tbe  sheet  of  paper 
ia  tbaja  withdrawn,  and  laid  iMtwaatk  aereral 
pisces  of  blotting-paper,  orer  which  a  no- 
ilenlelj  baalid  iron  ii  paaaed,  which  Moaet 
Ibe  blot  Ling-paper  to  absorb  the  anpeiflaoDB 
wax.     If    Ibe   paper  in  properlj   prepared, 

face,  and  it  will  be  perfecUj  transpa^enL 

Tbe  waxed  paper  is  tben  ioioMrsad  i>  a 
warn  solatioa  coDpoMd  la  foUova  i 
1000  fwu  of  rics  waMi. 


NSW  MBTHOD  OF  FREPABINa  NEOATiyB   rHOTOGBAPHIC    PAPEB. 
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40  parti  of  sugar  of  milk. 

15      do      iodide  of  potasaliim. 
0*80      do      cyanide  of  potastitim. 
0  50      do      flooride  of  potaatiam. 
The  aheet  of  piper  should  be  hid  in  this 
aolntioB  for  half  an  hour,  and  il  may  then 
be  withdrawn  and  hung  up  to  dry. 

The  paper  is  then  immersed  in  a  clear 
solution  of  aceto-nitrate  of  silver,  which  is 
thus  formed : 

500  parta  distilled  water. 

20    do    aiotate  of  siWer. 

24  do  cryttallizabie  acetic  add. 
5  do  *  animal  cfaarcoaL 
Hie  animal  charcoal  serres  to  render  the 
paper  more  snsoepiible  to  receive  impres- 
sioBs,  and  decolonriaes  the  eolations  when 
they  have  been  previously  used.  The  paper 
should  remain  three  minutes  in  this  solution, 
and  in  order  to  insure  contact  with  the 
liquid,  the  two  sides  of  the  sheet  should  be 
rubbed  over  wHh  a  brush.  Ths  paper  is 
then  washed  sereral  times  with  distilled 
water,  and  well- dried  between  pieces  of 
blotting-paper.  Paper  thus  prepared  may 
be  taken  Immediately  into  the  dark  cham- 
ber, and  it  is  not  necessary  to  subject  the 
image  to  the  action  of  gallic  acid  on  its  re- 
moval from  the  camera ;  this  may  be  de- 
ferred till  the  cTcning,  or  even  the  next  day, 
or  the  day  following. 

The  paper  may  be  kept  in  a  dark  place 
for  more  than  a  fortnight  without  under- 
going any  alteration,  and  in  this  respect 
offers  greater  advantages  than  any  of  the 
photographic  papers  hitherto  known.  The 
solution  of  galKc  aeld  is  composed  of  1  part 
of  ^alUc  acid,  half  part  (0  51  of  asotate  of 
sUrer,  and  200  parU  of  distttled  water.  The 
image  ia  filed  as  usual  by  hydrosolphite  of 
soda. 

I  hare  submitted  to  the  Academy  a  series 
of  apedroens  obtained  by  this  process.  It 
ia  so  easily  put  in  practice  that,  during  a 
mission  which  I  have  just  fulfilled  for  the 
Commission  of  Bistorlcal  Monuments,  I 
have  often  taken  twenty-five  or  thirty  pho- 
tographs a  day. 


THB   STSKBOaCOPB. 

The  phenomena  of  vision  have  engaged 
the  attention  of  our  must  acute  philoso- 
pheis;  and  various  have  been  the  theories 
propounded  to  explain  the  result  of  single 
vision  with  a  psir  of  eyes,  which  are  of  ne- 
cessity under  the  influence  of  two  impres* 
aions.  The  researches  of  Wheatstcne  have 
done  more  than  those  of  any  other  man  to 
place  this  phenomenon  in  a  clear  light  In 
hia  stereoscope  we  survey  two  images  viewed 


at  the  angle  of  reflexion  converted  into  a 
solfif  body, — that  is,  a  body  conveying  to 
the  mind  an  impression  of  lengthy  breadth, 
and  thieknen.  This  instrument  has  re- 
cently  been  modified  by  Sir  David  Brewster ; 
who,  by  cutting  a  lens  Into  halves,  and 
pladng  each  half  so  as  to  represent  an  eye-— 
the  distance  between  them  being  24  inches — 
has  very  beautifully  imitated  the  mechanical 
conditions  of  the  eye.  Such  an  instrument 
is  used  Bs  a  camera  for  photographic  pur- 
poses ;  and  daguerreotypes  obtained  In  ft, 
as  we  have  seen  them  executed  with  great 
delicacy  by  Mr.  Claudet,  are  examined 
under  a  similar  instrument,  the  binocular 
stereoscope.  The  result  Is,  a  mimio  real- 
ity of  the  most  deceptive  character. 

We  have  looked  at  views  of  the  Crystal 
Palace  and  its  varied  wonders  in  this  little 
instrument — which  does  not  very  much  differ 
In  appearance  from  an  opera  glass — extend- 
ing the  whole  length^every  object  repre« 
sented  in  three  dimensions,  aroupi  of  figures, 
statues,  (kc. — which  have  oeen  copied  by 
the  daguerreotype,  but  copied  at  slightly 
diflerent  angles,  to  correspond  with  the  dif- 
ference between  the  two  eyes, — and  which, 
when  looked  at  under  ordinary  conditions, 
present  mere  flat  pictures,  correct  in  per- 
spective and  light  and  shade.  They  become 
in  the  stereoscope  beautifully  raised,  in  the 
highest  relief,  standing  oot  from  the  surface 
as  perfect  tolidt  to  the  deceived  sense.  Mr, 
Claudet  is  actively  engaged  in  applying  this 
instrument  to  portraiture ;  and  it  is  curious 
to  survey  a  group  of  portraita  in  the  stereo- 
scope, each  one  standing  apart  from  every 
other,  and  all  exhibltiog  the  rotundity  of 
life. 

Professor  Wheatatone  has  just  carried  his 
inquiries  a  step  further ;  and  in  the  inven- 
tion of  the /i«ett<f  osco/^e  shown  how  the  senses 
may  convey  false  impressions  to  the  mind. — 
Athenaum, 


BBCBNT  Airi&IOAN  PATENTS  POft  IIC- 
PROVBIfENTS  nC  TEXTILB  MAWOFAC- 
TVRB8   AND   MACHINBBT. 

(From  Report  of  Mr.  Fitzgerald,  Examiner, 
American  Patent-office,  for  I860.) 

About  seventy  patents  belonging  to  this 
interesting  clsss,  nave  been  granted  within 
the  last  year.  Improvements  in  these 
branches  of  manufacture  appear  to  be  with- 
out limit,  and  notwithstanding  all  that  has 
been  done,  the  tide  of  useful  and  valuable 
inventions  is  still  onward.  Machinery  for 
fibrous  and  textile  operations  requires  a 
degree  of  perfection  which  is  demanded  in 
but  few  branches  of  the  arte,  and  it  con- 
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litti  of  to  mwaj  parts  and  combinations, 
and  so  much  of  it  is  of  an  extremely  com- 
plicated character,  as  to  afford  the  most 
ample  room  for  improvemeat,  and  the  time 
requisite  to  bring  other  branches  of  machi- 
nery  to  their  full  maturity  is  scarcely  suffi- 
cient to  conduct  this  out  of  its  infancy. 
Much  as  has  been  done  in  this  class,  and 
wonderful  as  its  improvements  have  already 
been,  every  year  makes  numerous  and  im- 
portant additions  and  gives  promise  of  more 
astonishing  developments  in  future.  This 
class  includes  every  rariety  of  machinery 
which  is  necessary  for  reducing  the  various 
kinds  of  fibrous  materials  to  perfect  fabrics. 

But  three  patents  have  been  granted 
within  the  year  for  improvements  in  cotton 
gins.  One  of  these  machines  has  a  plate 
with  teeth  at  its  end,  passing  between  the 
saws,  and  is  placed  in  a  horiiontal  position 
behind  the  grate,  and  is  combined  with  a 
brush  operating  upon  the  fibres  in  the  saws, 
to  remove  the  dust  and  conduct  it  off  upon 
the  plate.  The  other  has  a  series  of  small 
rollers  grooved  lengthwise,  each  having  a 
portion  removed  from  its  side  arranged 
around  a  toothed  cylinder.  These  small 
rollers  revolve  slowly  as  the  toothed  cylinder 
revolves,  and  prevent  the  bolls  which  rest 
against  them,  from  passing,  while  the 
toothed  cylinder  takes  the  cotton  from  the 
seeds.  When  the  side  of  the  small  cylinder, 
from  which  a  part  has  been  removed,  comes 
opposite  to  the  toothed  rollers,  if  the  boll  is 
sufficiently  reduced,  it  will  be  carried  to  the 
next  roller,  when  the  seeds  will  be  still  fur- 
ther stripped,  and  so  on,  to  the  completion 
of  the  operation.  Brushes  are  prepared  to 
take  the  fibre  from  the  toothed  cylinder.  A 
third  machine  delivers  the  cotton  in  endless 
bats. 

Hemp  and  Flax, —  Pour  patents  have 
been  granted  within  the  year  for  improve- 
ments in  machinery  for  preparing  hemp  and 
flax,  which  do  not  require  particular  de- 
scription. In  one  of  them  there  is  a  device 
for  separating  and  drawing  ont  the  fibres, 
so  that  it  may  be  spun  like  cotton. 

Carding, — About  four  patents  have  been 
granted  for  improvements  in  carding  ma- 
chines. In  one  of  them  the  main  cylinder 
has,  in  addition  to  its  usual  motion,  a  reci- 
procating end  motion,  for  the  purpose  of 
more  perfectly  spreading  the  staple  over  its 
surface.  In  another,  a  band  armed  with  card 
teeth  works  constsntly  across  the  cylinder 
near  the  doffer,  for  the  purpose  of  crossing 
the  fibres  to  produce  a  bat  proper  for  felt- 
ing. In  a  third,  wires  are  connected  to 
good  conductors,  and  with  the  teeth  which 
operate  upon  the  wool,  for  the  purpose  of 
preventing  injurious  electrical  action.    A 


process  of  mixing  wool  and  cotton  on  the 
cards  has  also  been  patented.  Each  staple 
is  prepared  on  separate  miichines  until  both 
are  ready  for  the  finisher,  when  they  are 
carried  together  through  the  cards  and 
mixed. 

Letters  Patent  have  also  been  granted 
for  improvements  in  apparatus  for  sizing 
and  drying  cotton  batting,  and  for  improved 
apparatus  for  making  hat  bodies.  They  do 
not  greatly  differ  from  such  as  have  hereto- 
fore been  known. 

Spinning  and  TVcish'n^.— About  fifteen 
patents  have  been  granted  within  the  year 
for  improvements  in  these  subdivisions  ; 
one  for  improvements  in  the  counter  twist 
speeder.  Its  object  is  to  prevent  the  irre- 
gular and  unsteady  motion  of  the  roller 
upon  which  the  roving  is  wound.  Another 
is  for  an  improvement  in  drawing  regula- 
tors. It  performs  substantially  the  same 
duty  as  some  already  in  use,  but  in  a  differ- 
ent way.  The  regulating  apparatus  is 
governed  by  the  trumpet  as  in  some  other 
machines.  A  patent  haa  been  granted  for 
improvements  in  cop  spinning.  It  is  a  new 
arrangement  of  devices  for  regulating  the 
winding  of  the  yarn  in  the  cop.  A  combi- 
nation has  also  been  patented  to  be  used  in 
doubling  and  twisting,  and  for  stopping  the 
machine  when  either  of  the  threads  break. 
An  improvement  has  also  been  patented  for 
use  in  doubling  and  twisting  silk.  It  is  for 
holding  and  releasing  the  threads,  and  con- 
sists of  a  bar  with  a  series  of  spring  catches 
closed  by  independent  springs,  but  opened 
simultaneously  by  a  sliding  sluated  bar— or 
each  may  be  opened  at  pleasure,  without 
the  intervention  of  the  bar.  By  this  device 
the  operation  is  much  facilitated.  A  band 
spinner  has  also  been  patented,  which  is  a 
slight  modification  of  others  in  use.  A  de- 
vice for  regulating  the  tension  of  yarn  in 
spooling,  has  also  been  patented  ;  a  id  aUo 
two  or  three  machines  for  making  cordage, 
which  are  said  to  answer  a  good  purpose. 

Patents  have  been  granted  for  a  knitting 
machine,  for  improvements  in  the  manufac- 
ture of  rugs,  folding  cloth,  shearing  cloth, 
pressing  hats,  and  for  other  miscellaneous 
purposes. 

Sewing  Machinet, — No  less  than  seven 
patents  have  been  granted  within  thj  last 
year  for  improvements  in  sewing  machines ; 
it  is  but  a  few  years  since  these  machines 
were  introduced ,  but  as  they  are  found  to  be 
useful,  inventive  genius  is  already  directed 
in  no  small  d^ree  towards  them,  and  im- 
portant improvements  may  be  expected. 
In  one  of  these  machines,  the  needle  lies  in 
a  groove  made  in  the  face  of  a  straight  rack, 
and  is  held  in  this  position.  A  pinion  works 
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into  the  nek  upon  whidi  tiie  oloth  is  Idd — 
the  pii&ioa  being  at  tlie  point  of  the  needle, 
^bea  the  pinion  is  turned,  it  atonoecrimpi 
and  carries  forward  the  cloth  upon  the 
needle,  and  discharges  the  cloth  by  a  reverse 
motion  with  the  seam  sewed.  The  eye  of 
the  needle  is  near  its  point.  In  another  of 
these  machines,  the  cloth  is  placed  upon  the 
plate  of  metal  lying  over  an  opening  in  the 
table,  and  perforated  for  the  passage  of  the 
needle.  The  needle  is  forced  through  the 
doth  and  the  plate,  by  appropriate  machi- 
nery. The  thread  is  placed  under,  the  plate 
upon  a  bobbin,  and  when  the  needle  is 
down,  by  an  appropriate  motion  of  parts  in 
eooiiirction  with  the  bobbin,  the  thread  is 
tbr » ^n  round  the  needle,  which  has  a  notch 
to  bold  it,  and  is  drawn  through  as  the 
needle  is  withdrawn,  and  forms  a  loop  on 
the  upper  side.  The  oloth  is  then  fed  for- 
wrrd,  and  the  needle  is  sgain  forced  through 
ttie  doth  and  plate,  and  through  the  last- 
mentioned  loop.  The  thread  is  again  wound 
vpon  the  hook  of  the  needle,  and  drawn  up 
tirough  the  cloth  and  the  loop  through 
which  the  needle  previously  passed,  and  by 
a  continued  repetition  of  these  operations, 
Uie  seam  is  perfected.  Several  of  these 
machines  make  the  seam  with  two  threads, 
one  of  which  passing  through  the  eye  of  the 
needle  (which  is  at  its  point),  is  at  every 
stitch  carried  through  the  cloth,  forming  a 
loop  on  the  opposite  side.  A  shuttle  having 
a  thread  passed  through  the  loop,  and  as  the 
needle  returns  its  thread,  is  drswn  down 
upon  the  shuttle  thread,  which  preTcnts  it 
horn  being  drawn  through.  I  cannot  go 
fully  into  the  details  of  these  machines ; 
they  are  adapted  to  varions  circumstsnces, 
and  make  their  seams  by  a  variety  of 
stitches. 

Zooms. — About  twenty-five  patents  have 
been  granted  within  the  year  for  improve- 
menta  in  the  different  varieties  of  loom.  An 
unusual  degree  of  attention  has  been  be- 
stowed upon  those  which  hsve  reference  to 
weaving  piled  £sbrics.  No  less  than  six 
patenta  have  been  granted  for  improvements 
in  the  manufacture  of  this  variety  of  fabric. 
In  one  of  these  looms  two  figuring  wires  are 
uaed,  entering  the  fabric  on  opposite  sides, 
operated  by  vibrating  arms,  and  supported 
by  guides  at  each  side.  In  this  manner, 
the  vrires  may  be  made  about  half  as  long  as 
would  otherwise  be  necessary.  Thus,  the 
binding  of  the  wire  in  the  act  of  insertion 
is  in  a  great  measure  prevented.  Or  these 
wires  may  be  made  of  the  full  length,  and 
inserted  and  withdrawn  alternatelj,  so  that 
one  will  remain  in  the  fabric,  while  the  other 
is  withdrawn  and  reinserted.  When  such 
warps  are  used  that  two  wires  will  be  suffi- 
cient, the  operation  will  be  much  facilitated 


by  this  modification.    In  another  of  these 
looms,  when  two  fabrics  are  woven  toge- 
ther, and  connected  by  the  threads  which 
are  to  form  the  nap,  a  kind  of  grate  is  used 
to  guide  the  fabrics  as  they  are  woven,  and 
to  keep  them  always  at  an  equal  distance 
apart.    This  device  also  enables  the  knife 
to  separate  the  fabrics  in  such  a  manner  as 
to  leave  the  nap  or  pile  of  uniform  length. 
In  another  of  these  looms,  the  guides  which 
support  the  wires,  are  composed  of  jaws 
which  rise  and  close,  leaving  a  series  of 
small  openings  through  which    the    wires 
pass  for  the  purpose  of  being  more  perfectly 
guided,  and  which  open  and  descend,  leav- 
ing the  wire  after  it  has  been  properly  in- 
serted.    In  another  of  these  looms,  a  knife 
is   made  to  pass  below  the   breast    beam 
which  cuts  the  pile,  allowing   at  each  cut 
one  of  the  wires  to  be  released  and  to  fall 
into  a  trough  below.    An  arm  extends  from 
the  knife  holder  into  this  trough,  and  pushes 
the  last  wire,  which  was  released  to  the  left 
of  the  loom,  and  then  leaving  it  in  a  trough, 
and  two  endless  belts  with  hooks  work  into 
the  troogh,  taking  the  wire  and  carrying  it 
up  above  the  lay,  at  the  left  end  of  which 
there  is  a  trough  to  receive  it,  opposite  the 
end  of  the  lay.     In  this  trough  there  is  a 
follower   moving  lengthwise  of   it,   which 
pushes  the  wire  into  the  shed,  there  being  a 
row  of  notches  in  the  front  sides  of  the 
dents  of  the  reed  to  guide  the  wire.    Thus 
the  wires  are  inserted,  and  as  the  fabric  is 
woven,  the  pile  is  out  and  the  wires  returned 
for  re-insertion. 

Letters  Patent  have  also  been  granted  for 
improvements  in  looms  for  weaving  fabrics 
with  small  figures.  It  has  not  the  compass 
of  a  Jacquard  loom,  but  it  is  less  compli- 
cated, and  much  more  easily  adapted  to  dif- 
ferent varieties  of  figures.  The  loom  has 
sufficient  compass  to  answer  its  appropriate 
purposes,  and  avoids  some  disadvantages  in 
working  the  harness  with  the  Jacquard, 
without  sacrificing  any  of  its  advantagea 
which  are  important  in  weaving  the  kind  of 
fabrics  for  which  this  loom  is  intended. 
Patents  have  been  granted  for  improvements 
in  throwing  the  shuttle;  for  making  wire 
bed  dies  ;  for  sising  twine  heddles,  and  for 
protecting  the  reed  when  the  shuttle  fails  to 
enter  the  shuttle-box.  A  hand-loom  has 
also  been  patented,  in  which  all  the  motions 
are  derived  directly  from  fixtures  connected 
with  the  lay,  and  for  a  temple  to  be  used  in 
weating  seamless  fabrics. 

Other  improvemtnts  in  looms,  apparently 
of  great  value,  have  been  patented,  but 
neither  time  nor  the  complicated  nature  of 
this  variety  of  machinery  will  justify  a  fur- 
ther analysis  of  this  class. 
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GOLD  BBFIHINO. 

Most  of  tbe  natiTe  gold  brought  to  tfat 
American  noiut  for  refining,  contains  silfer, 
from  which  it  muat  be  leparated  before  it 
can  be  mpplied  with  the  uniform  proportion 
of  alloy  required  bj  law  in  gold  coin.  For 
this  purpose,  tbe  process  now  in  use  through- 
out the  world,  is  to  melt  the  gold  to  be  re- 
fined  preTions  to  coining  it,  with  two  to 
three  times  its  weight  of  siWer.  It  is  then 
granulated  and  exposed  to  the  action  of  hot 
nitric  or  sulphuric  acid,  which  dissolves  out 
nearly  all  the  silrer,  both  that  in  the  natiye 
metal  and  that  added  by  the  refiner,  and 
thus  leaTes  the  gold  in  nearly  a  pure  state, 
and  ready  to  receiye  the  necessary  portion 
of  alloy  reqnired  in  the  gold  coin.  It  will 
be  seen  at  a  glance,  that  allowing  a  million 
of  California  gold  to  weigh  53,250  ouncesi 
or  nesrly  two  tons,  it  would  require  nearly 
six  tons,  or  161.250  ounces  of  sUver,  and 
worth  about  190,000  dollars,  to  be  kept 
constantly  on  hand  to  work  it  The  desi- 
deratum is,  therefore,  to  find  some  process 
of  working  the  gold  by  which  this  great 
outlay  of  silver  msy  be  prevented,  and  by 
which  greater  celerity  may  be  effected ;  both 
of  these  results,  the  inventors  of  tbe  two  fol- 
lowing processes  allege  they  have  obtained. 

In  tbe  first,  the  argentiferous  gold  is  con- 
verted into  the  chloride  by  the  action  of 
nascent  nitro- muriatic  acid  generated  bj  the 
reaoiioii  of  sulphuric  acid  upon  a  mixture 
of  nitrate  of  soda  and  common  salt,  or  by 
01  her  equivalent  means.  The  silver  con- 
tained in  the  native  gold  is  also  converted 
into  the  chloride  by  the  same  chemical  re- 
action, and  it  is  prevented  from  incrusting 
tbe  gold  by  tbe  more  intense  affinity,  and 
the  agitation  produced  by  a  jet  of  steam, 
which  is  constantly  being  forced  into  it. 
Tbe  gold  is  next  precipitated  in  the  metallic 
state  upon  the  chloride  of  silver,  by  msAns 
of  pulverised  copperas.  After  washing  tbe 
precipitate  of  gold  and  chloride  of  silver,  the 
latter  is  reduced  to  the  metallic  state  by  tbe 
reaction  of  xinc  and  dilute  sulphuric  acid  ; 
and,  subsequently,  the  silver  is  dissolved  out 
by  means  of  nitric  acid.  From  tbe  nitrate 
of  silver  obtained  above,  the  metal  in  the 
pure  state  is  precipitated  in  the  usual  way, 
by  the  reaction  of  xinc  and  dilute  sulphuric 
acid. 

In  the  second  patent  referred  to,  the  de- 
sign of  the  invention  is  to  avoid  the  use  of 
chloride  in  the  first  part  of  the  process.  The 
argentiferous  gold  is  first  melted  down  with 
xinc  or  other  metal  baser  than  silver,  from 
which  alloy  the  baser  metal  may  be  dissolved 
out  by  dilute  sulphuric  or  other  cheap  acid, 
and  the  bullion  pulverised  ;  or  an  alloy  of 
great  brittleness  made,  which  may  be  easily 
crushed  or    broken  down  by  mechanical 


means,  so  as  to  fit  tbe  gold  Mlion  for  the 
direct  action  of  nitrle  or  other  acid.  Ae 
inventor  states,  that  he  first  mixes  the  ar* 

Sntiferotts  gold  with  twice  or  three  times 
I  weight  of  zinc,  melts  and  stirs  well  the 
alloy,  and  then  granulates  the  same  by  pour- 
ing it  into  water.  The  alloy  thus  obtained, 
is  next  treated  in  wooden  Teasels  lined  with 
lead,  vrith  dilute  sulphuric  acid,  which  re- 
moves the  xinc,  and  leaves  the  argentiferous 
gold  in  a  finely-divided  pulverulent  or  spongy 
state.  In  this  second  operation,  heat  is  not 
required,  and  bat  little  more  solphorie  add. 
than  win  be  necessary  to  form  the  sulphate 
of  zinc. 

Third.  The  argentiferous  gold  thes  re- 
duced to  a  spongy  suite,  and  still  oontH.'ning 
the  silver  untouched  by  the  reagents  used, 
is  treated  with  hot  nitric  or  sulphuric  acid 
(the  sulphate  of  zinc  haying  been  first  en- 
tirely removed  by  washing),  by  which  the 
silver  is  entirely  removed,  and  to  be  obtained 
in  a  metallic  state,  as  in  tbe  former  process, 
or  in  the  usual  way.  Finally,  the  operation 
Is  finished  by  cupelling  the  gold,  or  melting 
it  with  sueh  fluxes  as  borax,  nitre,  &c.,  and 
easting  It  Into  bars. — Ameriean  Patent  Of' 
flee  Report,  1850-51. 

ON  TBI  vsLocrrr  of  aioht. 

The  state  of  Arago's  sight  has  recently  in- 
duoed  him  to  resign  the  carrying  out  of  his 
proposition  of  submitting  the  two  rival 
theories  of  light  to  experimental  decision  to 
physicista  gifted  with  younger  eyes.  It  ie 
well  linown,  that,  according  to  the  theory 
of  Newton,  the  so-called  Mitsnes  ikewy — 
the  velocity  of  light  in  passing  frons  a  rarer 
medium  into  a  denser  is  tnereetidL  For  ex- 
ample, the  index  of  refraction  in  passing 

4 
from  air  to  weter  is  ~~ ;  according  to  the 

3 

emission  theory,  the  velocity  of  light  In  air 
Is  to  its  velocity  in  water  as  3  is  to  4.  Op- 
posed to  this  stands  the  theory  of  undula- 
tion, proposed  by  Huyghens,  and  supported 
by  Enter,  Young,  and  Fresnel.  AcNSording 
to  this  theory,  the  velocity  of  light  in  pass- 
ing from  a  rarer  to  a  denser  medium  Is 
dtminiehed ;  in  the  case  of  air  and  water, 
for  instance,  the  above  ratio  is  reversed  ; 
tbe  velocity  of  light  in  air  is  to  its  velocity 
in  water,  in  the  ratio  of  4  :  8.  The  genins 
of  Fresnel  has  won  for  the  latter  theory 
almost  universal  recognition  ;  a  direct  proof 
was,  however,  wanting,  and  this  urged 
Arago*  to  the  hardy  thought  of  submitting 
the  question  to  an  experimental  test 

The  rotating  mirror  of  Mr.  Wheatstone 

*  It  ought  to  bo  moniioned,  that  tko  mbw  ouh- 
Ject  had  oocupied  tbe  attention  of  Sir  John  Uer- 
■chel  and  Mr.  Wbeatttone  some  years  before  It 
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WM  propoied  «b  the  initnimeiital  iigent  for 
earrjlng  oat  this  idea.     If  wo  concelTe  a 
r»7  of  light  to  entitr  a  dark  room  through  a 
bole  in  a  window  sbntter,  and  to  fell  npon 
the  plane  lorface  of  a  reflecting  mirror  set 
perpendicular  to  the  direction  of  the  light, 
the  latter  will  be  tent  back  along  the  path 
by  which  it  entered.    If  the  reflecting  sur- 
face be  oblique  to  the  direction  of  the  light, 
the  latter  will  be  reflected  in  some  other 
direocioai    auppoaing  a    seeond   reflecting 
mirror  to  be  sat  perpendicular  to  this  latter 
direction,  the  light  wUl  be  refleoted  from 
thi«  in  the  direction  of  the  perpendicular, 
will  again  strike  the  other  mirror,  and  be 
finally  sent  back  by  the  latter  through  the 
aperture  by  which  It  entered.    In  this  case 
the  ray  auflers  two  reflexions  from  the  inter- 
mediate mirror  ;  and  if  it  be  true  that  light 
requires  time  in  passing  from  one  point  to 
another,  these  two  reflexions  eanngt  occur 
eontemporoKkeoutly,    A  certain  portion  of 
time,  boveTer  small,  will  be  required  for 
the  journey  to  and  fro  from  one  mirror  to 
the    other.      Supposing,  for  instance,  the 
mirrors  to  he  placed  six  feet  apart ;    the 
light  proceeding  from  the  aperture  is  re- 
ceived upon  the  first  mirror  and  reflected 
by  it  on  to  the  other;  from  this  it  is  re- 
flected back  again,  and  thus  accomplishes 
a  jottroey  of  twelve  feet  between  its  two 
rrnexions  by  the   first   mirror.     To  thii 
journey,  as  has  been  said,  time  is  necessary. 
If  the  aperture  and   the  two  mirrors   be 
perfectly  motionless,  the  path  of  the  light 
in  coming,  will  coincide  with  its  path  in 
returning;   but  if,  while  on  its  route  £e- 
twetn   ike  two  mirrorit  we  conoeiye  the 
position  of  the  first  mirror  to  be  changed, 
that,  for  instance,  it  has  become  more  in- 
clined to  the  direction  of  the  ray,  the  latter 
will  not  be  reflected  in  the  line  of  its  ap- 
proach,  but   will  be   thrown    against  the 
window-shntter  more  or  less  to  the  side  of 
the  aperture.    This  change  in  the  position 
of  the  mirror  during  the  almost  infinitesi- 
mal portion  of  time  occupied  by  the  light 
on  its  twelve  feet  journey,  is  accomplished 
by  imparting  to  the  mirror  a  high  angular 
velocity,  say  a  thousand  revolutions  in  a 
second.     We  here  find  ourselves  in  posses- 
sion of  a  means  of  comparing  the  velocity 
of  light  in  air  with  ita  velocity  in  water. 
When  the  mirror  rotates,  the  ray  sent  back 
does  not  strike  upon  the  aperture,  but  more 
or  less  to  the  side  of  it.    The  less  time 


was  mooted  hj  Arago ;  and  a  proposition  was 
actually  made  by  the  former  to  send  a  bar  of  light 
throaga  a  tube  of  water  or  aloohol  a  mile  in  length, 
sad  thus  detenaine  the  Influance  ol  this  medium. 
Thlt  idea,  though  not  so  practical,  is  the  same  in 
prteeiple  as  that  ol  Arago.  The  latter,  however, 
B«t  aware  that  aay  suah  pn^Msltion  had  evar 


occupied  by  the  light  in  performing  its 
double  journey  between  the  two  mirrors, 
the  less  ought  this  diveriirence  to  be.  and 
vice  verid.  Henee,  if  the  Newtonian  theory 
t>e  true,  the  introduotian  of  a  column  of 
water  six  feet  long  ought  to  bring  the  re- 
flected image  of  the  aperture  tieerer  to  the 
aperture  itself;  and  if  the  undulation 
theory  ba  true,  the  introdoctioo  of  such  a 
eolumn  ought  to  make  the  divergenoe 
greater.  These  speculations  haTe  been  re- 
cently submitted  to  the  test  of  experiment, 
and  the  result  has  pronounced  in  favour 
of  the  theory  of  undulation. 

Of  course,  sueh  experiments,  though 
easily  described,  and  simple  enough  in  prin- 
ciple, demand  oonaiderable  delicacy  of  ma- 
nipulation. The  divergence  spoken  of  Is 
in  reality  exceedingly  small.  In  order  to 
observe  it,  M.  Foucault  has  made  use  of 
a  square  aperture  furnished  with  a  number 
of  vertical  bars  of  fine  platinum  wire; 
eleven  of  these  fitted  in  the  space  of  one 
millimetre,  and  between  each  two  there 
was  a  small  space  through  which  the  lii^ht 
entered.  The  image  given  by  thia  was  a 
small  field  furrowed  with  alternate  black 
and  white  stripes.  The  light,  after  enter- 
ing through  this  aperture,  fell  upon  a  lens, 
by  which  it  was  converged,  but  before  it 
came  to  a  focus  on  the  opposite  side  it  fell 
upon  the  rotating  mirror;  it  was  thence 
cast  upon  a  concave  mirror  placed  about 
six  feet  distant,  which  reflected  it  back 
again.  By  a  peculiar  artifice,  M.  PouchuU 
was  enabled  to  compare  with  great  nicety 
the  divergence  of  the  black  and  white 
stripes  in  the  image  from  the  platinum  wires 
and  their  intervening  spaces.  "  I  have 
already  proved^"  says  M.  Foucault,  "by 
two  successive  operations,  thai  the  deviation 
of  the  image  after  the  Journey  of  the  light 
through  air  it  leu  than  €fier  it$  Journey 
through  water.  I  have  also  made  another 
confirmatory  experiment,  which  consists  in 
observing  an  image  formed  partly  by  light 
which  has  passed  through  air,  and  partly  by 
light  which  has  passed  through  water.  For 
small  velocities,  the  stripes  of  this  mixed 
image  were  apparently  continuations  of 
each  other.  But  by  the  acceleration  of  the 
motion  the  image  i$  iraneported,  and  the 
siripee  are  broken  at  the  point  of  Junction 
of  the  air  image  with  the  water  image. 
The  siripea  of  the  latter  take  the  advance 
in  the  eenae  of  the  general  deviation.  J^r- 
ihcTf  on  taking  into  account  the  length  of 
water  and  of  air  travereed^  the  deviations 
are  found  to  be  proportional  to  the  indicee 
of  reaction.  These  results  indicate  a  ve- 
locity of  the  light  which  is  lete  in  water 
than  in  air,  and,  according  to  the  views  of 
M.  Arago,  ftilly  establish  the  theory  of  un- 
dulation." 
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KXTBNOBD   APPLICATION   OF   AUXILIAKT 
STEAM  SCRBW  POWBR  TO  MBN-OF- WAS. 

The  Lord!  of  the  Admiralty  have  at  length 
decided  on  applying  auxiliary  lorew  propel- 
len  and  steam  enginea  to  all  our  principal 
men-of-war.  The  first  to  be  thna  fitted  is  the 
Moyal  Aibtrt,  of  120  gnns,  which  has  been 
just  finished  (after  being  ten  years  on  the 
stocks),  and  is  supposed  to  be  the  largest 
ship  e?er  built  for  the  Royal  Na^y.  Be- 
sides ihe  RtyalAlbertf  there  are  three  other 
ships  in  the  coarse  of  being  fitted  oat  with 
screws;  namely,  the  Smuparfil,  of  100 
guns  ;  the  Jamn  Wait,  80  ;  and  Affa- 
\,  80. 


required,  and  the  danger  that  is  incurred,  in 
communicating  an  even  and  polished  surfiice 
to  the  glass.  A  small  plate,  weighing  20 
tons  (also  intended  for  Messrs.  Swiubame's 
works),  will  shortly  be  placed  in  the  mtL- 
chine.— Oa/efAeoif  Observer, 


Artificial  Magnet.— Xt  a  late  meeting  of 
the  Ashmolean  Society,  at  Oxford  Unifer- 
sity,  Mr.  Walker  eihibited  one  of  the  arti- 
ficiai  magnets  manufactured  by  M.  Elias,  of 
Haarlem,  of  a  very  powerful  nature,  as  to 
the  amount  of  weight  it  would  lift;  and  also 
remarkable  for  its  virtue  not  being  weakened 
by  the  sudden  disruption  of  the  keeper  from 
the  magnet,  a  quality  not  found  in  other 
magnets.  M.  EUas  has  obtained  great  cele- 
brity by  his  magnets ;  the  steel  alter  being 
brought  into  the  form  of  the  bar,  or  horse- 
shoe, is  passed  through  a  coil  of  covered 
copper  wire,  one  end  of  which  is  connected 
with  the  positive  pole  of  a  voltaic  battery, 
and  the  other  end  to  the  negative  pole,  when 
in  action,  thus  making  it  an  electro-magnet, 
by  the  current  of  eleotrioity  passing  through 
the  wire.  The  magnet  is  moved  backwaidb 
and  forwards  within  the  coil,  and  it  is  to  be 
observed  that  the  connection  must  be  broken 
when  the  centre  of  the  magnet  is  in  the 
ooil.  The  magnet  exhibited  by  Mr.  Walker 
waa  composed  of  three  horse-shoe  magnets, 
forming  a  compound  one;  its  weight  was 
about  lOlbs.  or  12  lbs.,  and  required  84 lbs* 
to  separate  the  keeper  from  it. 

The  Ptaming  oflrfm  and  CaeOng  qf  GUue, 
— Messrs.  Hawks  and  Crawshay,  of  the 
Gateshead  Iron-works,  have  just  completed, 
for  Messrs.  R.  W.  Swinburne  and  Co.,  plate- 
glass  manufacturers.  South  Shields,  a  huge 
plate  of  planed  cast*  iron,  to  be  used  for  the 
casting  of  glass.  It  is,  we  believe,  the 
largest  and  heaviest  plate  of  iron  that  was 
ever  planed.  Its  dimensions  are — length, 
18  feet  4  inches ;  breadth,  10  fc.  10  in. ; 
breadth,  7^  in. ;  and  its  weight  is  26  tona. 
Mr.  Hosklng,  Messrs.  Hawks  and  Craw- 
shay's  engineer,  constructed  a  planing  ma- 
chine for  the  express  purpose  for  executing 
the  work  ;  snd  it  has  the  peculiarity  of  cut- 
ting both  ways.  A  smooth  surfaoe  and  a 
dead  level  have  been  obtained — great  merita 
in  a  plate  for  glass  casting;  for  the  more 
perfect  the  level,  the  less  the  labour  thst  it 


BPBCiriOATIONS  OF  BNOLIBH  FATBKT8  BN- 
ROLLBD  DURING  THB  WBBK,  BNDllfG 
DBCBIIBBR  31,  1851. 

Pbospbb  Duband,  of  the  Maragrand, 
Paris,  merchant.  F^  improvemente  m 
communicating  intelligence.  Patent  dated 
June  17, 1851. 

These  improvements  are  exemplified  by 
what  the  patentee  calls  a  dioramic  adver- 
tiser. It  consists  of  an  endless  curtain  or 
sheet,  having  advertisements  or  devices 
printed  or  painted  thereon.  The  sheet  is 
supported  by  two  rollers  in  a  vertical  or  in- 
clined position,  which  are  geared  together  ao 
as  to  revolve  in  the  same  direction;  and 
when  the  rollers  are  set  in  motion  the  sheet 
is  caused  to  traverse  the  front  of  the  appa- 
ratus, presenting  every  pert  of  its  surfaoe 
in  succession.  The  sheet  is  made  of  a 
number  of  separate  pieces,  each  iHth  ita 
own  advertisement,  which  are  sewn  toge- 
ther in  order  to  admit  of  their  being  readily 
removed  and  replaoed  by  others. 

Claim, — A  combination  of  parts  into  an 
apparatus,  with  which  a  moveable  curtain 
of  indefinite  length  and  width  ia  uaed. 

Gbobgb  Jobdan  Fibmin,  of  Lambeth- 
street,  Goodman's-fields,  manufacturing 
chemist.  For  improtemente  in  the  moiiti- 
facture  of  oxalate  qf  potaeh.  Patent  dated 
June  24,  1851. 

These  improvements  consist  in  manufiso- 
turing  oxalate  of  potash  by  employing  oxalic 
acid  and  water  to  act  on  salts  of  potash, 
such  as  the  tartrate,  sulphate  or  muriate  of 
potaah. 

When  tartrate  of  potash  is  the  salt  em- 
ployed, the  patentee  takea  cream  of  tartar, 
and  neutralises  the  excess  of  acid  contained 
in  it  by  the  addition  of  carbonate  of  lime  ; 
he  thus  obtains  a  neutral  tartrate  in  solution 
to  every  100  lbs.  of  which  he  adds  60  lbs.  of 
crystallised  oxalic  acid  dissolved  in  water. 
This  quantity  of  acid  is  sufficient  to  com- 
bine with  about  half  of  the  potaah ;  the  re- 
maining half  being  acted  on  by  the  liberated 
tartaric  acid  and  converted  to  tartrate  of 
potash,  which  may  serve  for  a  aubsequent 
operation,  or  may  be  purified  by  passing  ita 
solution  through  animal  charcoal.  The  neu- 
tral oxalate  of  potash  is  subsequently  treated 
by  adding  a  si^cient  quantity  of  oxalic  acid 
to  convert  it  to  a    snperoxalate,  which  ia 


ENQUSH   SPECIFICATIONS  ENROLLED  DURING  THE   WEEK. 


17 


filtsred,  eraporated,  and  cryitalUsed  in  the 
ordinary  manner. 

In  operating  on  ralphate  of  potash  the  pa« 
teniae  diieokes  it  in  water,  heated  to  about 
ISO^Fahr.,  and  to  every  100  Ibi.  thereof  he 
adda  160  lbs.  of  cryttallised  oialic  acid  dia- 
BoWed  in  water,  or  a  sufficient  quantity  of  oxa- 
lic acid  to  eonvert  the  potash  of  the  salt  into 
saperoiaiate  of  potash  (lulphiiric  add  being 
liberated).    He  then  stirs  the  mixture  well, 
keeping  up  the  temperature  to  about  180*^ 
Ptshr.,  and  allows  it   to  oool,  when  the 
superoizalate  of  potash  will  be  found  adher- 
ing to  the  aldea  and  bottom  of  the  Teasel. 
It  is  subeeqnently  dissolred,  filtered,  eva* 
pomtod  and  crystallised  in  the  usual  man- 


When  muriate  of  potash  is  operated  on, 
the  pntentee  dissolves  it  in  water,  heated  to 
about  180^  Pahr.,  and  haTiog  added  to  every 
100  lbs.  thereof  140  lbs.  of  crystallised 
oxalic  add  diwolved  in  water,  or  a  soffi  • 
dent  quantity  of  add  to  convert  the  potash 
of  the  salt  to  a  superozalate,  he  proceeda 
as  above  directed  when  operating  on  sul- 
pbate  of  potash.  The  muiiatic  add  result- 
ing from  this  process  may  be  utilised  by 
evaporating  the  liquor  left  in  the  vessels 
after  tlie  crystals  of  superozalate  of  potash 
hsve  been  removed,  and  the  reddue  of  the 
evaporation  may  be  returned  to  be  again 
opmted  on  with  freah  quantitiea  of  muriate. 
In  order  to  prevent  the  escspe  of  muriatic 
aeid,  it  is  recommended  to  conduct  the  ope- 
ration  in  a  dosed  vessel  (which  should  be 
composed  of  eartheufvare,  although  lead  ves- 
sels may  be  used  when  operaUng  on  tbe 
tartrate  and  sulphate  of  potash),  having  a 
pipe  leading  from  it  to  another  vessel  oon- 
tdning  water,  by  which  the  water  will  be 
abaorbed* 

OEaim.— The  manufacture  of  oxalate  of 
potnsh  by  employing  oHdic  add  and  water 
to  act  on  salts  of  potssh  aa  described. 

R:cHAno  Boward  Hodous,  of  South- 
bampton-row,  geatleman,  and  William 
BuocKBOoir,  of  Devonahire-street,  gentle- 
man. Fbr  m^rmnmtmiM  in  mtrffieal  Suiru* 
memlt.     Patent  dated  June  24, 1861. 

The  tnatraments  spedfled  under  tbis  patent 
are  of  two  classes;  Jlntly^  instruments 
to  be  introduced  into  an  orifice  or  passage, 
wbieh  are  so  constructed  that  they  shall  be 
capable  of  expanding  when  so  introduced, 
for  the  purpose  of  closing  the  orifice,  or  ex- 
panding a  collapsed  passage ;  secomf/y,  in- 
stniasenis  in  which  an  exhausted  vessel  is 
employed  for  the  purpose  of  facilitating  the 
discharge  of  excretions. 

Of  the  first  dess,  the  patentees  describe ; 
IsL,  an  instrument  adapted  for  the  treatment 
of  strioture  of  the  urethra :  it  conaista  of  a 
tube  of  India-rubber,  having  a  slender  rod 
or  tube  passed  through  it  and  secured  at 


one  end  to  tbe  rod,  which  has  a  metal  cap 
at  that  end.    The  histrument  is  used  by  ex- 
tending the  India  rubber  tube  when  intro- 
dudng  it  mto  the  passage  in  its  extended 
sUte,  and  allowing  it  to  contract,  and  con- 
seqnently  increase  in   diameter,  so  as  to 
expand  the  passage.    When  used  for  ani- 
mals, four  or  more  India-rubber  tabes  ar- 
ranged around  one  tube  or  rod  ara  used, 
the  object  bdng    to    expand  the  passage 
gradually  which  ia  done  when  the  tubes 
are  separately  released  from  tension,  and 
allowed    to    contract    to    thdr    shortest 
length;  2od.,  a  plug  for  gun-shot  wounds, 
which  condsts  of  a    short  length    of  tu- 
bular or  solid  India-rubber :  this  is  drawn 
through  the  wound  in  an  extended  state,.and 
allowed  to  expand  when  introdaced. 

Under  the  second  class,  an  instrnment  is 
described  in  which  an  exhausted  cap  or  ves- 
sd  is  used  for  tbe  purpose  above  alluded  to. 
The  instrument  may,  by  slightly  modifying 
its  constrnotion,  be  adapted  for  the  milking 
of  cows. 

Claim. — ^The  construction  of  surgical  in- 
struments as  described. 

JoBK  BuAziL,  of  Manchester,  gentle- 
man. For  certain  in^ovemenU  in  dyeing 
md  in  the  preparation  ef  dye-waode.  Patent 
dated  June  24, 1851. 

The/tret  part  of  this  invention  consists  In 
uaing  sosp  or  saponaceous  matter  in  water, 
in  order  to  fadlitate  the  extraction  of  the 
colouring  prindples  from  madder,  garan. 
cine,  or  other  dye  stoiTs  in  the  act  or  pro- 
cess of  dyeing.  The  proportions  which 
the  patentee  prefers  to  employ  are  half  a 
pound  of  soap  (palm  oil  soap  by  preference) 
to  every  lOlbs.  of  madder,  with  the  usual 
proportions  of  ground  chalk  and  water.  It  is 
recommended  to  enter  the  goods  to  be  dyed 
at  a  temperature  of  about  70°  to  80*^  Fahr., 
which  ahonld  be  gradaally  raised  to  180*, 
when  the  goods  are  withdrawn.  Or,  instead 
of  using  the  proportions  of  soap  above  men- 
tioned, almost  half  or  two- thirds  of  the 
soap  liquors  nsed  for  the  first  soaping  of  the 
fabrics  may  be  employed,  and  in  both  cases 
the  madder  should  be  added  before  entering 
the  frbrics  in  the  dye-beck. 

The  eeeond  part  of  this  invention  consists 
in  using  a  solution  of  borax  or  borax  com- 
bined with  soap,  for  the  purpose  of  more 
readily  extracting  the  colouring  prindples 
from  madder  and  other  dye  stuffa  while  in 
the  act  of  dyeing.  When  borax  is  used  alone, 
the  proportion  is  i  lb.  to  I21ba.  of  madder, 
and  when  soap  and  borax  are  employed  to- 
gether a  quarter  of  a  pound  of  each  are 
added  to  10  lbs.  of  madder,  the  usual  quan- 
tity of  ground  chalk  being  introduced  in 
either  case. 

The  third  improvement  consists  in  satu- 
rating piece  goods  previous  to  applying  a 


Id 


SNaUSH  SPBOIFIOATIONS   ENROLLED   DURING  THE   WEEK. 


mordant,  with  a  aolation  of  aoap  in  water, 
which  miut  be  driod  in  the  goods  before  the 
mordant  ii  applied.    For  thig  purpose  the 
patentee  makes  a  solution  of  1  lb.  of  soap 
in  12  gallons  of  water,  which  wiU  be  a 
proper  strength  when  the  goods  are  entered 
in  a  dry  sute;  bat  when    the  goods  are 
entered  direct  from  the  bleaching  vat  in  a 
wet  state,  a  liquor  of  greater  strength  wiU 
be  foond  necessary.    The  fabrics  having 
been  submitted  to  this  operation,  are  dried 
and  then  dyed  in  the  usual  manner.  Another 
liquor  adapted  for  the  same  purpose  is  com- 
posed by  adding  to  the  soap  water  from  the 
soap  vat  as  much  resin  as  it  will  readily  die* 
solve ;  this  liquor  is  used  in  the  same  way 
as  the  former  one.    A  third  liquor  coosists 
of  water  to  which  has  been  added  for  every 
six   gallons  one  pound  of  borax  with  as 
much  resin  as  it  will  conveniently  dissolve. 

The /our/A  part  of  the  invention  consists 
in  using  a  solution  of  soap  in  water,  or  of 
borax  alone,  or  combined  with  soap,  in 
order  to  facilitate  the  extraction  of  the 
colouring  principles  from  dye-woods  and 
dye  stuffs,  the  quantity  of  the  above  ingre- 
dients employed  depending  on  the  nature  of 
the  dye  liquor  required  to  be  produced,  and 
the  dye-wood  which  may  be  under  opera- 
tion. 

ALBZiOfDBR  Pabku,  of  Birmingham. 
For  improoemtmtM  mtepuraimg  tilver/rom 
other  metaU,  Patent  dated  June  24,  1851. 
These  improvements  consist  in  extracting 
silver  from  lesd  by  the  use  of  sine,  and  in 
separating  the  silver  so  extracted  from  the 
sine  employed  for  that  purpose. 

In  the  specification  o£  a  former  patent 
dated  June  11,  1850  (tee  vol.  liii.,  p.  496), 
Mr.  Parkes  described  a  method  of  extracU 
ing  silver  from  lead  ore,  by  melting  the  lead 
and  then  using  sine  in  a  melted  state  to 
combine  with  the  silver  contained  in  the 
lead.  The  present  improvements  consist  in 
employing  quantities  of  sine  varying  with 
the  quantities  of  silver  oontained  in  the  lead 
ore  under  operation.  For  ore  contain* 
ing  14  OS.  of  silver  to  the  ton,  one  part  of 
sine  to  every  100  parts  of  ore  will  be  found 
a  good  proportion.  This  proportion  must 
be  varied  with  the  quantity  of  silver  pre- 
sent :  thus,  there  will  be  required 

Silver.  Zinc. 

Forat<mone«J|,^^^  22-4  Ibi. 

ore  oontainmg.  j 
Ditto  ..         21  „  33-6  „ 

Ditto  ..         28  „  44*8  „ 

and  so  on. 

The  lead  having  been  melted,  and  its 
temprratore  raised  to  the  melting  point  of 
sine,  tbe  zinc  is  introduced,  and  after  being 
well  mixed,  time  is  given  to  allow  the  lino 
and  silver  to  rise  to  the  surface,  and  when 
the  metal  begins  to  set,  the  sine  is  skimmed 


oif,  and  placed  aside  for  the  purpOM  <»f 
having  the  silver  extraefeed  from  it.  Tbe 
lead  which  has  been  thus  desilverisad  will 
be  found  to  contsia  a  small  proportion  of 
sine,  and  as  this  would  aet  prqudioinllf  on 
the  metal,  it  may  be  removed  by  running 
the  lead  into  a  reverberatory  furnace,  and 
maintaimng  a  low  heat  until  the  aiiM  is 
oxidised  and  rises  to  the  surface  ;  the  lead 
is  then  tapped  off,  and  the  oxide  of  sino 
resMved  from  the  furnace  by  any  suitable 
means.  This  operfttioB  will  oeoupy  abont 
two  hours  lo  two  hovs  and  a  quarter,  snp* 
posing  the  quantity  of  lend  to  b«  abont 
three  tons  and  the  sutImo  abont  36  to  SO 
square  feet. 

In  order  to  separate  the  silver  from  the 
sine  and  lead  with  which  it  is  combined,  it 
will  be  neeessary  to  concentrate  the  alloy« 
and  this  u  done  by  placing  it  in  an  iron 
pot  perforated  at  the  bottom,  and  applying 
a  low  heat  so  aa  to  melt  out  a  portion  of  tho 
lead;  the  lead  which  is  thus  melted  ont, 
may  be  melted  again  with  a  fresh  quantity 
of  ore  to  obtain  any  portion  of  silver  whieb 
it  may  etiU  contain.  The  coneentrated 
alloy  Bsay  then  be  subnuttod  to  a  low  boat, 
so  as  to  oxidise  the  sine  and  admit  of  Ha 
being  dissolved  out  by  muriatic  or  sulphnrie 
acids,  leaving  the  silver  to  be  subsequently 
treated  in  the  ordinery  manner.  X)r  it  nay 
be  distilled  in  a  retort,  such  as  is  used  in 
the  manufacture  of  oxide  of  sine,  so  as  to 
obtain  the  sine  in  a  metallic  state,  and  admit 
of  the  silver  being  separated  by  cnpelletion 
from  the  small  quantity  of  lead  and  Impuri- 
ties remaining  combined  with  it.  When  per- 
forming this  dutUling  operation,  it  will  be 
found  advisable  to  add  to  the  sine  and  silver 
alloy  a  small  quantity  of  carbon  to  rednoe 
any  oxide  which  nsay  be  present. 

JoHK  HoLMBS,  of  Birmingham,  b«» 
chinist.  For  impr99mmmU9  m  nsocAmery 
/or  emiiing  amd  timmpmg  me^ailf.  Patent 
dated  June  24, 1851. 

The  patentee  deeeribes  and  claims  c 

1.  An  arrangement  of  maohinery  for 
punching  buttons,  rings,  steel  pens,  and 
other  articles  from  sheets  of  metal,  the 
peculiarity  of  which  oonaists  in  a  self-act* 
ing  feed  for  drawing  tho  sheet  of  metal 
under  the  action  of  the  punches.  Tho  feed 
consists  of  a  pair  of  Jaws  between  which  tho 
sheet  is  held,  and  which  receive  the  neena* 
sary  motion  from  a  cam-plate  worked  by  an 
eccentric  on  the  main  shaft  of  the  maohino. 

2.  An  improved  construction  of  fiy-prcaa 
for  manufacturing  buttons,  ftc.,  in  which 
the  die  is  formed  in  two  parte,  the  central 
one  being  fixed,  and  the  other  part  acied  on 
by  a  spring,  which  forces  it  outwards  alter 
each  stroke  of  the  dies,  in  order  to  reaM»vn 
tho  AttislMd  button,  and  thus  randor  Ikn 
die  idf^laaring. 
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Rbtolyiko  RxTstBSftAtomTFnmMAOB. 

I  eUian  th«  roUliig  er  ravolYiog  fvnuMt, 
rrrolTiBg  on  friction  wheelt  or  roUcrs,  or 
tbeir  eqoivalentt  in  oombination  with  an  or- 
dinary ira,  raeli  u  is  naed  in  rsTerberatorj 
fvmneM,  the  two  batnc  comMnod  in  nieh  a 
manner  that  the  prodocta  of  combaatioa, 
heated  gaaaa,  dia.^  froai  the  grate*  thaU  paaa 
into  the  interior  of  the  Mdd  rolling  or  re« 
Tolring  fnmaee,  inbstanttally  as  described, 
said  rolling  or  revoMng  famace,  being 
applieable  to  anj  purpose  £ar  whieh  ordinary 
rererberatory  or  wind  fnmaoss  are  enploysd. 

Cakbosiio  AoiB  Kji»urn«    /•  C«  iWo- 

Oaim. — I  do  not  daia  the  inyention  of 
evbonic  acid  gas,  in  its  liqaified  or  aeriforiB 
eharaeter,  as  a  motive  power  f  neither  do  I 
ebdrn  the  uie  of  the  hydrostatic  press  fbr 
Hqnifying  the  gas,  aa  these  principles  lia? e 
long  been  hnown  and  oonsmented  npon  by 
Sir  H.  DaTy,  Faraday,  Brunei,  and  others ; 
bnt  what  I  daim  is,  firit,  a  carbonic- acid  gas 
engine,  in  which  said  fluid  passes  from  a 
reaerToir,  where  it  exista  in  a  iiqaid  state, 
through  suitable  Yal?es,  into  a  heated  cylin* 
der,  thence  into  a  refrigerator,  where  it  is 
condensed  by  hydrostatic  pressure,  and 
forced  bnek  again  to  the  reservoir  before 
named,  the  said  engine  being  constracted 
substantially  as  described* 

Seooadly,  the  combination  of  crimped 
leather  washeri,  a  spirsl  spring  or  springs, 
snd  oil,  or  any  lubricant,  for  parking  uie 
piston-roda  or  plungers,  aa  described. 

Pans  fob  Washing  Orbs,  Mink- 
KALfly  &G.     Samuel  P^rttr, 

I  claim  arranging  and  operating  a  series 
of  ore  washing  pans,  or  sets  of  pans,  in  a 
vibrating  frame,  said  pans  or  seta  of  ptns, 
having  aUo  an  oscillating  or  rocking  motion 
in  tbe  frame,  in  sneh  a  manner  that,  aa  tbe 
■Qperlidal  portion  of  tbe  contents  passes 
freely  from  any  one  pan  or  set  of  the  series, 
mto  the  aeii,  the  eontenta  ahall,  at  the  same 
time,  pass  out  of  the  latter  less  freely,  or 
not  at  aU»  and  vice  ¥€rsd,  substantiaUy  aa 
deicrlhed* 

Second,  I  claim  also  the  ai  ranging,  in  a 
▼ibrating  frame,  of  a  series  of  pans  or  sets  of 
pans,  one  after  the  other,  each  pan  or  set 
being  hung  upon  the  frame  by  a  separate 
axle,  or  equivalent  atiachment,  and  aecured 
in  its  working  position  by  a  catch,  or  other 
equivalent  means,  in  such  a  manner  that 
each  pan  or  set  may  be  conveniently  dis- 
connected and  tilted,  so  as  to  dischbrge  its 
wliole  contents  into  a  receptacle  separate 
from  thoee  of  the  other  pans* 

Third,  I  claim  also  tbe  arranging  of  a  suc- 
esMion  of  groups  of  pans,  by  a  constant  du- 
pfieationy  for  the  fubdiviiion  of  the  oontentiy 


in  sucb  a  manner  that  the  eontenti  Isaaing 
from  each  pan  of  any  one  group,  the  last  ex- 
cepted, shall  pass, by  an  equal  division,  Into 
two  pans  of  the  next  succeediog  group,  sub- 
stantiaUy aa  described. 

WUBKLT  I.I8T  OW  If BW  BlfOLiaB  VATBllTa. 

Robert  Beck  Froggatt,  of  Sale  Moor,  Chester, 
nunafaetaring  aoalytical  chemiat,  for  improve- 
menta  in  the  preparation  of  certain  compounda  to 
be  used  for  toe  purpose  of  renderlag  woven  and 
textile  ftbrioa,  paper,  leather,  wood,  or  other 
materials  or  substances  waterproof  and  flre-proof, 
and  also  in  machinery  or  apparatna  employed 
therein.    December  31 ;  six  months. 

Francis  HmsClttfa  Oreeactreet,  of  Albany-atraat, 
Moniington-crescent,  for  improyementa  in  coating 
and  ornamenting  sine.  December  SI ;  six  months. 

George  Owrnne,  of  Hvde  Park-square,  Middle- 
sex, Esq.,  and  George  Fergusson  Wilson,  manag- 
ing director  of  Price's  Patent  Candle  Manufactory, 
Belmont,  Vauxhall,  for  improrements  In  treating 
fatty  and  oily  matters,  and  in  the  manufkcture  or 
lamps,  candles,  night-lamps,  and  soap.  December 
31 ;  six  months. 

George  Collier,  of  Halifax,  York,  mechanic,  for 
improvements  In  the  manufacture  of  carpets  and 
other  fabrics.    December  31 ;  six  months. 

Francis  Clark  Monatis,  of  Earlstown,  Berwick, 
bailder,  for  an  improved  hydraulic  syphon.  De- 
cember 31 ;  six  months. 

David  Napier,  of  Mill  wall,  engineer,  for  im- 
provemeau  in  slsam-engiaes.  Dacembef  31 ;  six 
months. 

LIST  OF  aOOTCH  PATENTS  FBOIC  22nD  OF 
NOVBMBBB,  TO  THB  22nd  OF  DBCBM- 
BBR,  1851. 

Richard  Whytock,  of  Edinburgh,  Car  improve- 
anents  in  applying  colours  to  yams,  or  threads,  and 
in  weaving  or  producing  fabrics  when  coloured  or 
yarty-e<rtoured  yarua  or  threads  are  employed,  No- 
vember 24;  six  months. 

Thomas  Crook,  of  Preston,  Lancaster,  cotton  ma- 
nufacturer, and  James  Mason,  of  Preston,  warper, 
for  certain  improvements  in  looms  for  weaving. 
Movember  26 ;  six  months, 

Thomas  Cussons,  ofBunhill-row,  Middlesex,  for 
improvements  in  ornamenting  woven  fabrics  for 
bookbinding  and  its  uses.    Nov.  26;  six  months. 

Henry  Ellwood,  of  the  firm  of  Ellwood  and  Sons, 
of  Great  Charlotte-sireet,  Blackfriars-road,  Surrey, 
wholesale  hat  manufacturers,  for  improvements  in 
the  nunufscture  of  hats,  and  other  coverings  for 
the  head.    November  26 ;  six  months. 

John  Ashworth,  of  Briaiol,  manager  of  the  Groat 
'Western  Cotton-works,  for  certain  improvements 
in  the  method  of  oreventing  and  removing  Incrue- 
tation  in  steam  boners  and  steam  generators.  No- 
vember 26  i  six  months. 

Joshua  Grindrod,  of  Birkenhead,  Chester,  con- 
sulting engineer,  for  an  improvement  in  the  ma- 
chinery for  communicating  motion  from  steam 
engines,  or  other  motive  power,  and  in  the  con- 
struction of  rudders  for  vessels.  December  1 1  six 
months. 

William  Bridges  Adams,  of  No.  1,  Adam-street, 
Adelphi,  Middlesex,  engineer,  for  certain  improva- 
ments  in  the  construction  of  roads  and  ways  fcr  the 
transit  of  passengers,  of  mateiisls,  and  of  itouds: 
also  in  building  and  in  bridges,  parts  of  which 
improvements  are  applicable  to  oiher  like  purposes. 
December  4  ;  six  months. 

Godfrey  Ermen,  of  Manchester,  cotton  spinner, 
for  certain  improvementa  in  the  method  of,  ana 
appanuos  for,  finishing  yams  «r  thieada.  Decem- 
ber S;  alic  months. 

James  Nasmyth,  of  Patricroft,  Lancaster,  engi- 
neer, and  Herbert  Minton,  of  Stoke-upon-Trent, 
Stafi^id,  ohiaa  mannfsotnrer,  for  oertain  Imprort-  ' 
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mratt  In  machineir  or  ai^Mtratat  to  be  employed  in 
the  mBoufacture  of  tiles,  bricks,  and  other  articles, 
from  disintegrated  or  polTerised  clay.  December 
II;  six  months. 

Frederick  William  Norton,  of  Paisley,  Renfrew, 
North  Britain,  manufisctnrer,  for  certain  improve- 
ments  in  the  roanufiicture  or  production  of  plain 
and  flinired  fabrics.    December  IS;  liz  months. 

John  Cumming,  of  Paisley,  Renfrew,  North  Bri- 
tain, pattern  designer,  for  Improvements  in  the 
prodnction  of  surfaces  for  priming  or  omamentiog 
nbrics.    December  15 ;  six  months. 

John  Livesey,  NewLenton,  Nottingham,  draughts- 
man, for  improvements  in  the  manufacture  of  tex- 
tile fiabrios,  and  in  machinery  for  producing  the 
same.    December  15 ;  six  months. 

Augustus  Applegath,  of  Dartford,  Kent,  for  im- 


provements in  machinery  used  for  printing.  Do- 
oemberS2;  six  months. 

William  Dickinson,  of  Blackburn,  Laocaator, 
machine  maker,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  manufacturing  textile 
fabrics.    December  22:  six  months. 

Oeofge  Owynne»  of  Hyde  Park-square,  Middle- 
sex, Esq.,  and  George  Fergusson  Wilson,  managing 
director  of  Price's  Patent  Candle  Company,  of  Bel- 
mont, Vauxhall,  for  improvements  in  treating  fatty 
and  oily  matters,  and  in  the  mannftwrture  of  lamiM« 
candles,  night  llghu,  and  soap.  Doe.  22 ;  six  months. 

Herman  Schroeder,  of  Bristol,  gentleman,  fbr  im- 
provements in  the  manufiutnring  and  refining  of 
sugar,  which  improvements  are  appllcablo  to  era- 
porating  other  fluids  where  a  low  temperature  is 
advantageous.    December  29;  six  months. 
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Thomas  Crook,  of  Preston,  Lancaster,  cotton 
manufacturer,  and  James  Mason,  of  iPreston, 
warper,  for  certain  improvements  in  looms  for 
weaving.    November  20. 

Heniy  Richardson,  of  Aber  Hlmant,  Bala,  North 
Wales,  Esq.,  for  certain  improvements  in  life 
boats.    November  20, 

George  Tate,  of  Bawtry,  York,  gentleman,  for 
improvements  in  the  construction  of  dwelling- 
houses  and  other  buildings,  including  carriages  and 
floating  vessels,  and  in  the  propulsion  of  said  ves- 
sels, and  the  adaptation  and  nuinufiicture  of  mate' 
rials  for  such  uses.    December  2. 


Philip  Nind,  of  Leceiater-sqtiare,  gentlema,  for 
Improvements  in  the  manufacture  of  sugar.  In  dis- 
tilling and  In  cutting  and  rasping  vegetable  aub- 
stanees.    December  2. 

George  Fergusson  Wilson,  managing  director  of 
Price's  Patent  Candle  Company,  Vauxhall.  David 
Wilson,  of  Handsworth,  Raq.,  James  Childa,  of 
Putney,  Esq.,  and  John  Jackson,  of  Vauxhall,  gen- 
tleman, all  of  Surrey,  for  Improvements  In  presses 
and  matting,  and  in  the  process  of  and  apparatus 
for  treating  fatty  and  oily  matters,  and  in  the  ma- 
nufacturing of  candles  and  nigbt  lights.  Decem- 
ber 19. 


Date  of 
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Proprietors' Names.  Addresses. 

imes  Black..... , 

F.  T.  Jones  and  Co London 


Subjects  of  Design. 


JamesBlack ^. Edinburgh Paper  cutting  machine. 

...M Moulding  to  be  used  as  a  pic- 


ture-rod. 

W.  Peech Sheffield  Non-eqiul  shears. 

J.  Chesterman Sheflle]d...M Double  expanding  and  con- 
tracting spanner. 

Henry  Kearsley  Rtpon,  Yorkshire General    tile  -  screening     or 

grinding  and  brick  -  ma- 
ohioe. 

George  N.  Haden  Trowbridge Hand  hard-labour  machine. 

J.  Thornton  and  Sons..  Birmingham Railway-carriage  roof-lamp. 
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(Fxom  a  Leeture  deUvered  by  Pro&tior  Psffe  in  Nev  Tork,  reported  in  the  SeUnt\fie  Ameriean, 

Novemlier  U,  1851.) 

When  Professor  Pa^  took  up  the  subject  of  applying  eleotro-magnetism  as  a 
motive  power,  he  found  that  all  that  had  been  done  was  based  upon  the  attraetlTe 
and  repulsiye  properties  of  electro-magnets.  An  electro-magnet  consists  of  an  insu- 
lated wire,  coiled  round  a  bar  of  soft  iron,  with  its  ends  open,  and  connected  with  a 
Elvanic  battery.  When  the  circuit  of  the  battery — ^the  wire  that  connects  the  two 
It  plates  of  it  together— >is  closed,  the  end  of  the  soft  iron  bar,  which  before  was 
powerless,  aoqnires  a  mysterious  power,  and  will  attract  a  mass  of  iron  with  great 
force  to  it  This  will  not  produce  a  motive  power — it  is  static  force;  but  when  the 
circuit  of  wire  is  broken,  the  virtue  of  the  magnet  ceases,  and  the  attracted  metal 
falls. 

The  first  engine  for  producing  motive  power  by  electro-magnetism,  invented  by 
Professor  Henrv  (now  of  the  Smithsonian  institute,  Philadelphia),  in  1833,  with  a  bat- 
tery contained  m  one  cubic  foot  of  space,  sustained  a  weight  of  more  than  3,000  lbs. ; 
and  he  constructed  a  machine  to  move  machinery,  which  is  described  in  vol.  xx.  of 
Silliman's  JoumaL  The  electro-magnet  has  two  poles,  the  positive  and  negative, 
and  the  two  similar  poles  of  two  magnets  repel  one  another.  Professor  Page  found 
that  all  the  old  electro- magnetic  engines  were  constructed  on  the  principles  of  attrac- 
tion and  repulsion,  to  pr^uce  motion.  It  is  known  that  Davenport  in  America, 
Jacobi  in  Russia,  and  Davidson  in  Scotland,  made,  some  years  ago,  electro-magnetic 
engines  of  considerable  size ;  Jacobi  propelled  a  boat  on  the  Neva  in  1 889  ;  Daven- 
port and  Ransom  Cook  had  quite  respectable  engines  working  in  New  York  in  1840 ; 
and  Davidson  ran  a  locomotive,  in  1842,  on  a  railway  near  the  city  of  Glasgow. 

The  engine  of  Jacobi  was  about  two  horse  power ;  that  of  Davidson  propelled  the 
locomotive,  weighing  5  tons,  at  the  rate  of  four  miles  per  hour,  and  was  equivalent 
to  a  litUe  over  one  horse  power ;  but  Davidson  used  the  attractive  power  alone,  of 
the  electro-magnet ;  as  is  represented  in  fix*  1.  ' 

The  axle  we  will  suppose  to  be  one  of  me  locomotives,  with  the  wheels  removed, 
and  the  magnets  MM'  we  will  suppose  to  be  firmly  fixed  on  the  truck  of  the 
engine.  We  will  suppose  the  batteries  to  be  fixed  at  each  end  of  the  truck,  and  now, 
if  we  had  two  axles  and  four  wheels,  we  should  have  the  locomotive ;  but  fig.  1  will 
explain  the  principle  of  action  much  better.  On  the  axle  is  a  cylinder  of  wood,  on 
which  are  securea  three  masses  of  iron  at  equal  distances  apart,  and  running  the 
whole  length.  When  one  electro-magnet  is  charged  it  will  attract  one  mass  of 
metal  to  it,  and  thus  make  the  axle  move  on  its  axis  partly  round)  then  this  magnet 
has  its  circuit  broken,  and  the  opposite  magnet  charged,  which  attracts  the  opposite 
mass  of  iron  on  the  cylinder,  ana  thus  rotary  motion  is  given  to  the  axle,  and  the 
wheels  are  revolved. 

Near  each  end  of  the  axle  are  two  small  cylinders,  each  one  of  which  has  the 
half  of  its  rim  next  the  large  ovlinder  covered  with  metal ;  the  outer  halves  o  o% 
are  part^  covered  with  metal  and  partly  with  ivory ;  the  dark  spaces  on  o  o'  repre- 
sent the  conducting  parts  of  metal ;  the  white  are  the  ivory. 

One  end  of  the  coil  around  magnet  M'  is  connected  with  Z,  or  pole  of  one  battery, 
the  other  end  of  the  wire  a  rests  on  c,  the  metal  rim  of  one  small  cylinder.  The 
wire  ^,  from  the  other  pole  K,  rests  on  the  other  metal  part  o,  and  thus  the  electric 
circuit  ia  formed.  The  arrows  point  out  the  direction  of  the  current,  which,  when 
the  circuit  is  formed,  renders  the  magnet  M  powerfully  attractive,  but  when  the 
circuit  is  broken,  it  has  no  attractive  power.  On  the  opposite  small  cylinder,  the 
wire  •  reaH  on  a  noansonductor  (the  ivory),  therefore  the  electricity  cannot  pass  from 
d  to  Bf  the  cirautt  therefore  is  broken,  and  while  M  is  a  magnet  M'  is  non-magnetic ; 
but  as  the  cylinder  revolves,  it  will  be  noticed  the  ivory  and  the  metal  pieces  on  the 
small  cylinders  alternately  break  and  dose  the  circuits,  and  thus  aliematelv  attract 
the  cylinder  to  give  it  a  continuous  rotary  motion.  Davidson  used  78  pairs  of  13  inch 
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platet,  the  negstife  being  iroa,  tbe  podtiTe  ones  amftlguiialed  lino.  The  result  of 
power  was  very  frail  for  such  an  amonnt  of  battery  tnrfafle.  We  have  heard  no 
more  about  Davidson  sinee. 

Professor  Jscobi  got  out  of  twenty  square  feet  of  platlna  battery  surface,  one 
horse  power.  Many  have  beliered,  and  now  believe,  that  the  principle  of  attraction 
and  repulsion  is  better  than  the  attraction  alone.  Davenport,  of  Vermont,  used  a 
walking  beam  engine  with  metal  piitons  moving  in  hollow  magnetic  coils,  each  cotl 
forming  a  whole  hollow  cylinder. 

Professor  Page's  engine  differs  from  all  these  in  principle,  in  arrangement,  and 
action.  He  found  that  the  magnet  required  time  to  receive  the  magnetism  of  the 
coil,  or  in  the  words  of  Snow  Harris  **  to  create  a  magnetic  atmosphere,*'  and  it  also 
required  time  when  the  circuit  wss  broken,  for  the  magnet  to  part  with  its  induced 
magnetism ;  the  induced  magnetism,  or  secondary  current  of  the  msgnet,  acted 
also  in  the  very  opposite  direction  to  the  one  required. 

To  remedy  this,  he  came  to  the  conclusion  (hat  it  was  necessary  to  make  the  cur- 
rent of  the  magnet  (the  secondary  current)  act  always  in  the  same  direction  with  the 
object  to  be  moved,  at  the  same  time  it  was  necessary  that  the  magnet  should  always 
be  magnetic  This  was  for  the  purpose  of  gaining  in  the  element  of  time,  as 
the*  magnet  could  not  at  once  be  deprived  of  its  counter-force.  He  therefore 
adopted  the  principle  of  hoilow  eUdro-magnetic  eoiU,  and  a  number  of  them,  as 
represented  in  fig.  2.  The  principle  by  which  this  engine  is  operated  is  electro- 
msgnetic  attraction  by  the  intermittent  charging  of  a  series  of  hollow  magnets  act- 
ing continuously  on  a  piston  magnet  moving  inside  of  them,  in  the  direct  line  of 
motion,  whether  that  line  of  motion  be  horizontal,  vertical,  or  circular  (rotary). 
Fig.  3  is  a  longitudinal  vertical  section  of  the  circuit-changer,  which  performs  the 
same  office  for  this  engine  that  a  slide-valve  does  for  a  steam-engine. 

The  dark  spaces  are  a  series  of  hollow  magnets  formed  of  square  copper  wire 
wrapped  rouna  a  mandril.  There  are  about  1,500  yards  of  wire  in  each  coil.  These 
coils  are  covered  with  a  non-conducting  substance.  When  the  mandril  is  withdrawn, 
and  these  coils  fixed  on  a  frame,  thev  form  a  cylinder  made  up  of  sections  (coils). 
They  are  all  connected  together  metallically,  but  are  so  arranged  and  connected  with 
the  cut-off  or  sUde,  that  but  three  magnets  (hollow  coils)  are  changed  at  once,  and 
one  eoil  is  being  conUnnally  cut  off  behind,  and  the  current  being  continually 
thrown  on  to  the  coil  before,  m  the  direction  in  which  the  piston  is  moving.  This 
is  the  peculiar  feature  of  this  engine ;  it  is  a  continual  electro-magnetic  draught  in 
the  secondarv  current  direction  of  the  iron  magnet ;  this  magnet  is  a  round  mass  of 
iron  a,  placed  in  the  very  centre  of  the  coils.  When  the  oous  are  charged,  this  bar 
of  iron  moves  inside  like  Mahomet's  fabled  coffin,  touching  nothing.  In  the  machine 
exhibited  (on  the  lecture  table)  is  a  number  of  vertical  coils,  and  inside  of  them  a 
huffe  mass  of  iron  of  520  lbs.  weight ;  when  these  coils  are  charged  by  being  connected 
to  the  battery,  the  huge  bar  mysteriously  rises  in  the  very  centre  of  the  coils ;  when 
the  battery  circuit  is  broken,  the  bar  falls.  A  number  of  persons  were  placed  on 
the  platform  on  top  of  this  bsr,  and  they  were  elevated  by  that  mysterious  agency — 
which  cleaves  the  oak  tree  into  fragments,  and  no  less  powerful  here,  because  unseen. 

But  let  us  describe  the  engine : — The  dark  spaces  are  the  hollow  coils,  they  are 
secured  horixontally  on  a  suitable  frame.  A  is  the  piston  or  bar  of  iron,  which  is 
free  to  move  in  the  inside  of  the  coils,  and  which  is  attracted  with  great  force,  back- 
wards and  forwards  in  the  inside  of  the  hollow  coils ;  /  is  a  piston-rod  secured  to  a 
double  crank,  which  gives  motion  to  a  shaft,  on  which  is  a  fly-wheel  K.  This  shaft 
by  having  pulleys  on  it,  can,  by  bands,  give  motion  to  all  kinds  of  machinery. 
Attached  to  one  side  of  the  piston-rod  is  an  arm  m,  which  works  the 
cut-off.  The  battery  is  not  shown,  but  A  is  the  positive  wire,  and  B  is  the 
negative  wiro  coming  from  the  opposite  ends  of  the  battery.  Thumb- 
screws are  represented  to  screw  the  battery  wire  to  the  rods  of  copper,  one  running 
aloog  one  side  the  whole  length  of  the  coils,  and  the  other  elose  to  the  coils  on  a 
narrow  platform  of  the  en^ne  frame ;  </</  are  small  blocks  which  aro  connected  with 
the  hollow  coils  by  the  wires  gg,  and  form  the  connecting  points  of  the  circuit, 
and  perform  a  similar  office  to  the  ports  of  a  steam-engine ;  /  is  the  slide  moved  by 
the  arm  vu    It  has  two  thin  strips  of  oopper  on  it,  separated  a  short  distance  at  the 
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middle  jMit.  Sach  strip  his  two  metal  spring  plates  eeon  it,  always  in  contact  with 
some  of  the  copper  Mocks  dd,  m  shown  m  fig.  3.  Only  two  of  these  plates  ee  are 
in  connection  with  the  battery  at  once,  the  ones,  for  example,  at  the  left  hand  for  the 
motion  of  a  to  the  left,  and  the  other  set  for  its  motion  to  the  right.  The  wires 
A'B,  the  springs  hhf  the  slides  ee,  and  the  wires  gg  form  the  electric  circuit,  ren- 
dering the  coils  magnetic ;  therefore,  as  the  slides  moTC  backwards  and  forwards,  the 
circuit  is  formed  lutemately  from  coil  to  coil,  cutting  off  the  current  behind  and 
throwing  it  on  ahead,  as  spoken  of  before ;  t  is  the  stroke-changer,  that  is,  it  reverses 
the  stroke  of  the  engine,  by  throwing  the  current  from  one  half  of  the  coils  to  the 
other  half.  This  is  done  by  two  dogs,  or  projections  j'L  fixed  on  the  side  of  the 
frame.  The  changer  t  is  fixed  on  a  centre-pin,  and  wnen  it  strikes  one  cam  J,  it 
brings  one  set  of  slides  ee  to  form  the  circuit,  and  when  it  strikes  the  other  cam  J, 
the  changer  t  turns  on  its  pin,  and  comes  in  contact  with  the  strip  of  copper  which 
is  attached  to  the  other  slides  ee;  there  are,  therefore,  always  three  of  the  eolls 
chained  at  once,  as  will  be  obsenred  in  fig.  3 ;  but  wheneTer  a  full  stroke  is  made, 
the  dianger  i  at  once  diverts  the  current  from  one  half  of  the  coils  to  the  other, 
acting  upon  the  opposite  end  of  A^  by  the  three  coils  near  the  middle  being  first 
charged,  and  so  on  one  after  the  other  as  the  piston  moves  along.  A  stroke  of  any 
length  can  thus  be  given  to  the  engine — a  thing  never  done  before.  The  common 
electro- magnet— say  one  that  will  attract  1000  lbs.  at  one  inch  distant — will  only 
attract  82  lbs.  if  placed  at  two  inches  distant ;  it  loses  power,  to  use  a  familiar  phrase, 
according  to  the  square  of  the  distance.  In  this  engine,  the  piston  always  moves  in 
the  magnetic  equator,  which  is  the  centre  of  the  hollow  coils. 

Figs.  4  and  5  represent  a  very  ingenious  electro- magnetic  engine,  invented  by 
Soren  Hjorth,  of  London,  and  patented  April,  1649.    The  inventor  proposed  to 


apply  it  to  propel  ships  and  rail  cars. 
Pig.  5  is 


an  elevation  of  the  engine,  and  fig.  6  a  section  of  the  same.  A  A  is  a 
horse-shoe- formed  hollow  magnet,  conical  on  the  inside,  coiled  with  copper  or  other 
wires,  and  suspended  in  such  a  way  that  it  oscillates  on  the  centre  By  with  suitable 
bearings  and  plummer-blocks,  as  shown  in  the  figure.  In  the  interior  of  this  magnet 
are  fixed  a  number  of  conical  rods  of  different  lengths.  B  B  is  another  horse-shoe- 
formed  magnet,  conical  on  the  outside,  with  apertures  corresponding  to  the  conical 
rods  in  the  magnet  A  A,  and  likewise  coiled  with  wire.  This  magnet  moves  on  die 
guide  rods  D  D,  which  are  connected  together  at  the  top  by  means  of  the  crosshead 
E,  and  fastened  at  the  bottom  of  the  magnet  A  A.  The  guide  rods  may  also  be 
fixed  to  the  magnet  C  C,  and  ffuided  by  rollers.  A  connecting  rod  is  atuched  to 
the  magnet  C  C,  in  the  centre,  driving  a  fiy-wheel  shaft  by  cranks,  in  the  usual  wav. 
F  is  the  commutator  to  change  the  electric  current  as  required,  which  is  similar  in 
its  mode  of  working  to  the  slide  valve  of  a  steam-  engine,  and  moved  in  a  similar 
way  by  an  eccentric  and  eccentric  rod.  The  action  of  the  engine  may  be  reversed 
by  the  use  of  a  supplemental  eccentric  The  governor  serves  to  regulate  the  proper 
supply  of  the  electric  current  to  the  commutator  O,  as  afterwards  described. 

The  current,  after  being  regulated  by  the  governor,  is  introduced  through  the 
commutator  into  the  helix  of  wires  coiled  round  the  magnet  A  A,  and  thence  through 
the  conducting  wires  to  the  helix  or  coil  of  wires  surrounding  the  magnets  C  C,  and 
thence  through  the  conducting  wires  to  the  battery,  or  by  the  reverse  course,  as  may 
be  found  convenient.  As  soon  as  the  electric  fluid  from  the  batteries  passes  round 
the  magnets,  they  exercise  their  power  by  a  mutual  attraction,  not  only  in  the  ordi- 
nary way,  but  in  consequence  of  the  magnets  being  so  shaped  that  the  inside  part 
of  the  outer  magnet,  as  well  as  the  outside  part  of  the  inner  magnet,  forms  angles 
with  the  direction  of  motion  of  the  moving  or  working  magnet;  and,  at  the  same 
time,  rods  of  different  lengths  presenting  themselves  at  the  poles  of  the  respective 
magnets,  the  attractive  power  is  sustained  over  the  whole  stroke  by  successive  points 
and  successive  parts  of  the  surfaces  being  brought  to  act  upon  one  another  during 
the  whole  stroke.  When  the  stroke  in  this  manner  has  been  made  by  one  set  of 
magnets,  the  current  is  changed,  and  the  other  set  of  magnets  are  made  effective  by 
the  current  passing  round  them  in  the  same  manner  as  before  described.  In  order 
to  prevent  the  current  from  being  broken,  and  also  to  check  the  momentum  of  the 
magnets,  the  slide  in  the  commutator  F  is  made  so  long  that  it  does  not  leave  the 
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condacting  sarface  which  communicatefl  with  one  set  of  magnets  until  it  has  reached 
the  other,  comoiunicattng  with  the  other  set  of  magnets. 

By  the  arrangements  above  described,  a  reciprocating  motion  is  obtained  similar 
to  that  of  the  common  oscillating  steam-eneines,  and  it  will  be  obvious  that  a  motion 
may  }fe  obtained  similar  to  that  obtained  by  any  of  the  various  forms  of  steam 
engines  by  suitable  adaptations  of  beams,  rods,  cranks,  &c.  Thus  it  may  be  carried 
out  as  a  smgle  or  a  double-acting  engine,  as  an  ordinary  beam  engine,  or  as  a  direct- 
action  engine,  according  as  it  may  be  required  for  stationary,  locomotive,  or  marine 
purposes ;  and  in  all  cases  its  form  may  be  varied  according  to  the  circumstances  of 
the  case. 

The  difference  between  Hjorth's — the  most  ingenious  magnetic  engine  ever  pro- 
duced in  Europe — and  that  of  Professor  Page,  is  very  great.  The  piston  a  of  Page's 
engine  is  a  movable  magnetised  bar,  and  in  every  sense  of  the  word  is  like  the 
piston  of  a  steam-engine,  only  there  is  no  packing  or  cylinder  covers  required.  The 
power  of  this  engine,  in  proportion  to  the  size  of  the  battery,  is  very  great ;  and  it 
is  asserted  that,  by  increasing  the  battery,  the  power  is  increased  in  an  equal,  if  not 
greater  ratio. 

The  present  is  quite  different  from  other  magnetic  engines,  which  are  stated  to  have 
always  produced  results  greatly  disproportionate  with  large  batteries.  The  free 
length  of  stroke  which  can  be  given  to  this  engine,  is  a  new  and  important  feature, 
and  the  breaking  and  closing  of  the  circuit  at  a  distance  from  the  magnetic  pole  or 
bar  a  is  another  important  feature,  for  very  feeble  sparks  and  noise  are  thereby 
produced  by  the  engine.  There  is  a  continuous  series  of  flashes  fleeting  along,  as 
the  springs  ee  pas«  from  one  plate  d  to  the  other.  It  must  not  be  forgotten  that  the 
changer  t  is  continually  in  contact  with  the  negative  pole  on  the  inside,  and  is  only 
shift^  mechanically  on  the  positive  side,  to  throw  the  current  from  one  end  of  the 
piston  to  the  other,  to  give  the  reverse  stroke.  No  hot  wells  nor  pumps  are 
employed. 

The  question  remains — ^Will  this  engine  ever  supersede  the  steam-euffine  f  This 
enffine,  unlike  others,  we  now  say,  is  practical — positive  evidence  having  been 
adduced  to  prove  this ;  the  question  is  one  of  economy  between  this  and  the  steam- 
engine,  which  is  also  a  very  simple  machine.  We  have  not  the  means  of  judging  of 
the  comparative  expense  of  this  engine  and  the  steam-engine,  nor  of  comparing  the 
practical  working  of  the  two ;  but  it  is  well  known  what  our  opinion  is  with  respect 
to  the  steam-engine ;  it  is  as  yet  the  first  of  motors  by  a  long  way,  and  will  yet  be 
greatly  improved.  But  a  great  stride  in  advance  has  been  made  by  Professor  Page ; 
he  has  produced  the  most  perfect  electro-magnetic  engine  ever  built,  and  future 
improvements,  if  they  can  be  made  (and  who  doubts  it  ?),  may  vet  bring  it  to  be  the 
oompact  motor  so  desirable  for  aerial  navigation,  and  without  which  no  such  art  can 
be  rendered  practicable. 


TBS  PBILOSOPBT  OF  BOOK-KBBPINO. 

(Concluded  ftom  p.  6.) 


Sir  Henry  Parnell  (a  member  of  the 
Committee  on  Finance,  1828,)  had  in 
his  ''Financial  Reform'*  recommended 
a  mode  of  book-keeping,  which  to  Sir 
Samuel  Bentham  appeared  uselessly 
complicated,  and  he  prefaced  his  obser- 
vations on  it  thus:  '*  I  am  not  an  ac- 
countant by  profession ;  I  can  have  no 
predilection  for  Italian,  English,  or  any 
other  mode  of  book-keeping  farther  than 
as  the  one,  more  than  the  other,  may  be 
shown  to  afford  the  information  required 
with  the  greatest  clearness,  and  at  the 
least  expense  of  time  or  money.    Clear- 


ness in  the  accounts  relative  to  public 
expenditure  seems  the  more  necessary, 
as,  in  order  that  the  public  may  derive 
full  benefit  from  them,  it  is  essential  that 
they  should  be  intelligible  and  instruc- 
tive to  a  number  of  persons  who  are  nt  t 
expected  to  have  acquired  any  account- 
ant knowledge  beyond  that  in  use  for 
their  domestic  concerns,  but  who,  never- 
theless, are  intrusted  with  the  manage- 
ment of  those  securities  against  intfii 
cient  expenditure  ;  and  for  these  reasons, 
I  cannot  but  prefer  that  mode  of  book- 
keeping which  has  the  fewest  teohni* 
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oalitleBi  if  it  be  Ml  good  in  other  re- 
spects.'* 

Sir  Samuel's  above  allusions  were  to  a 
couaiderabie  portion  of  the  Members  of 
the  House  of  Commons,  whose  votes  as 
a  body  deeide  annually  on  the  grants  of 
money  to  Government  for  national  ex* 
penditure ;  but  here  again  his  observa- 
tions are  appUaable  to  many  of  the 
holders  of  joint- stock  property.  He 
continues— 

'*  In  regard  to  the  Italian  mode  of 
book-keeping,  which  you  seem  so  de- 
cidediy  to  prefer,  although  not  explained 
in  your  work,  being  desirous  of  satisfy- 
ing myself  that  I  had  not  mistaken  its 
peculiarities,  I  have  taken  various  means 
of  inquiry,  and  have  referred  to  several 
books  on  the  subject  i  but  on  the  present 
occasion,  I  shall  select  for  reference 
the  *  Encyclopedia  Britannica,' as  being 
a  popular  work  likely  to  be  in  many 
hands." 

In  fact,  he  could  hardly  persuade  him- 
self that  a  mode  practisea  by  so  very 
many  of  our  most  eminent  merchants 
should  be  objectionable ;  and  it  was  not 
till  after  having  anew  studied  it  in  the 
counting-house  of  a  distinguished  bank- 
ing and  commercial  firm  that  the  follow- 
ing paragraphs  were  written : 

**  On  reference  to  the  article,  '  Book- 
keeping,' I  find  that  the  distinguishing 
property  of  this  mode  is,  that  it  is  car- 
ried on  by  what  is  denominated  double 
entry.  To  render  clear  what  I  have  to 
say  on  this  subject  to  persons  not  ac- 
countants, I  may  be  excused  making  a 
few  extracts  from  that  work,  showing 
the  nature  of  this  mode  of  book- 
keeping. 

'*  The  Italian  method  will  be  found  to 
require  '  three  principal  books.'  1st.  A 
book  denominated  the  '  Waste-book,  or 
the  Day-book ;'  2ndly.*The  Journal  ;'and 
Srdly.  *  The  Ledger.'  The  waste- book, 
or  day-book  (which  latter  name  appear- 
ing to  me  the  most  appropriate  term,  I 
shall  continue  to  use  i  uHM/e-book  being 
at  the  same  time  the  most  inappropriate 
for  a  book  to  be  preserved  as  evidence), 
'  contains  an  exact  register  of  all  occur- 
rences in  business,  in  the  same  order  as 
they  take  place.'  The  journal  (like  the 
day-book)  is  a  fair  record  of  all  the 
transactions,  but  taken  from  the  day- 
hook,  and  entered  *  in  the  same  order 
as  they  stand  there,  but  expressed  in  a 
«4fl0.*     In   the   ledger   the 


arrangement  is  diflPerent, '  articles  of  the 
same  kind  are  collected  together,  and  for 
that  purpose  it  is  divided  into  many 
accounts,  under  which  the  di£Perent 
branches  of  business  are  arranged.  Each 
account  is  introduced  by  a  proper  title, 
to  explain  the  nature  of  the  articles  it 
contains  \'  and  <  on  the  opposite  pages  of 
the  same  sheet  are  placed  money  received 
on  the  one  hand,  and  money  paid  on  the 
other ;  or  goods  bought  or  received  on 
the  one  side,  and  goods  sold  (or  other- 
wise disposed  of)  on  the  other.' 

"Thus,  it  appears,  that  the  Italian 
mode  of  book-keeping  has  acquired  its 
appropriate  term  of  double  entry,  be- 
cause, according  to  it,  two  entries  of  the 
eame  facie,  in  the  same  order,  are  made 
in  itfio  booke,  one  called  the  day-book, 
the  other  the  journal;  in  the  one  (the 
day-book)  the  entry  is  made  in  terms  of 
ordinary  language,  being  such  as  are 
the  easiest  set  down  and  understood; 
but  in  the  other  book  (the  journal)  the 
same  facts  are  again  entered  in  the  same 
order,  but  translated  into  a  teeknieal 
language,  well  known  to  be  wholly  un- 
intelligible to  many,  and  little  under- 
stood by  any  but  the  few  who  make  it 
the  object  of  their  special  study — a  lan- 
guage the  more  objectionable  as  the 
terms  employed  being  in  common  use 
for  expressing  other  ideas,  require,  on 
this  occasion,  their  signification  to  be 
changed  before  they  can  be  made  to 
render  the  facts  intelligible. 

'*  It  has  been  supposed  by  many  that 
the  system  of  double  entry  did  not 
depend  on  the  peculiarity  I  have  de- 
scribed, but  on  the  arrangement  of  items 
from  the  day-book  in  another  book  (the 
ledger),  putting  all  sums  and  articles 
received  on  one  side  of  the  book,  and 
all  those  expended  on  the  other  fiide ; 
but  this  arrangement  will  be  found 
equally  to  take  place  in  the  ledger  when 
books  are  kept  bv  single  entry. 

'*  To  give  a  better  idea  of  the  two 
languages  used,  here  follow  examples 
taken  from  the  *  Encyclopsedia  Britan- 
nica,' in  exemplification  of  double  entry. 

**  According  to  the  terms  used  in  the 
dsy-book,  an  entry  appears  in  it,  *  Paid 
John  Bull,  in  full,  52/.'  A  record  of 
the  transaction  which,  it  appears  to  me, 
is  expressed  in  as  few  worcls  as  possible, 
and  in  the  most  familiar  terms ;  intelli- 
gible, I  will  venture  to  say,  to  every  boy 
who  might  be  employed  to  record  the 
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traiMttBtioBy  «nd  equally  so  to  er&cy  one 
wlio  might  afterwards  have  oceaaioa  to 
look  to  it  for  iofbrmation. 

**  The  same  tranaaction  is  entered  ia 
the  journal  thus  translated,  *  John  Ball, 
Br.  to  Cash,  paid  him  in  full,  52L' 
Here  are,  in  the  first  place,  nine  words 
employed  to  express  what  was  in  the 
day  -  book  expressed  in  Jive.  2nd.  A 
flotitious  personage  is  created  under  the 
name  of  cash ;  a  fiction  which  the  un- 
initialed  in  the  mysteries  of  double  entry 
would  not  deem  essential  to  perspicuity ; 
and  after  having  enlisted  this  fictitious 
personage  into  the  service,  it  would  not 
easily  be  comprehended  by  the  unini- 
tiated whether  Bull  had  paid  the  sum  to 
Cash,  or  whether  Cash  had  paid  it  to 
BulL  Such  a  book  as  this  journal  I 
therefore  look  upon  as  worse  than  use- 
less ;  in  many  important  lights  as  mis- 
chieTOQs ; — mischievous  on  account  of 
the  extra  time  employed  in  writing  such 
a  journal  i  much  more  mischievous  on 
account  of  the  need  required  by  it  of 
engaging  clerks  possessing  peculiar 
talents,  instead  of  the  ordinary  ones  of 
reading,  writing,  and  casting  accounts 
correctly,  which  extraordinary  talents 
must  be  much  more  highly  paid  for  ;— 
and  still  more  mischievous  by  reason  of 
lis  unaptness  for  the  object  of  accounts, 
that  of  affording  intelligible  information. 
What  originally  could  have  induced 
mercantile  men  lo  give  themselves  this 
extra  trouble  of  learning  and  making 
themaelves  familiar  with  this  mode  of 
book-keeping,  and  of  writing  every 
transaction  in  the  journal,  does  not 
appear ;  but  what  presents  itself  as  the 
most  natural  and  probable,  is  that  of  a 
wish  for  concealment  of  their  transae- 
tions — a  natural  object  in  private  trans- 
actions; but  in  regard  to  public  con- 
cerns, no  such  motive  seems  justifiable ; 
a  great  mischief  must  necessarily  be  the 
result  if  the  technicality  and  source  of 
obscuritv  introduced  in  the  journal  by 
the  Italian  mode  were  transferred 
throughout  into  ail  the  accounts  in  which 
officers,  ministers,  and  Parliament  are  to 
refer,  for  whatever  information  they  may 
require  relative  to  the  management  of 
public  concerns. 

''There  is,  however,  one  defect  in 
accounts  as  kept  by  single  entry, 
although  it  be  not  inherent  in  the  prin- 
ciple itself;  namely,  that  entries  of  all 
kmds  are  usually  made  hi  one  ledger,  at 


most  under  two  heads;  the  one  called 

the  personal  account,  containing  all 
accounts  with  persons,  goods,  and  money 
— the  other,  the  cash  account,  containing 
no  transactions  but  such  as  relate  to  cash. 
Thus  no  separate  account  is  kept  as  to 
any  particular  article  of  profit  and  loss, 
or  of  receipt  and  disposal.  The  ledger, 
on  the  prinoiple^of  single  entry,  is,  how- 
ever, quite  as  susceptible  of  arrange- 
ment, by  which  articles  of  the  same 
kind  are  collected  together,  and  balances 
of  them  struck,  as  in  the  ledger  where 
accounts  are  kept  by  double  entry.  By  a 
column  of  reference,  as  used  by  Messrs. 
Brookman  and  Betts,  reference  may  be 
made  backwards  and  forwards  from  the 
day-book  to  the  ledger,  and  vice  persd^ 
the  same  as  where  a  double  entry  had 
been  made  by  previously  transferring  the 
items  from  the  day-book  to  the  journaL 

'*  It  is  this  more  perfect  ledger  that  I 
have  in  view  when  speaking  of  single 
entry,  and  I  conceive  it  to  be  divided 
into  as  many  books,  and  under  as  many 
hesds,  as  the  nature  of  the  transactions 
to  be  kept  account  of,  may  for  their  elu- 
cidation require ;  as  also  that  the  entries 
are  made  in  it  by  a  book-keeper,  nol  the 
same  as  that  one  who  made  the  entries 
in  the  day-books,  so  that  every  item  of 
account  being  entered  by  two  different 
persons  in  two  different  books,  a  great 
advantage  is  obtained  in  point  of  cor* 
rectness. 

'*  To  me  it  appears,  that  according  to 
the  description  given  above,  and  the 
same  whether  by  double  or  single  entry, 
the  day-book  and  the  ledger  are  the  two 
forms  of  books  requisite,  and  the  only 
two,  into  however  many  difierent  heads 
the  ledger  may  be  divided,  or  however 
many  copies  of  them  may  be  required 
for  use  in  different  places. 

**  The  day-book  being  that  in  which 
facts  are  recorded  as  they  arise,  in  lan- 
guage the  most  simple,  and  without  any 
need  of  thought  or  abstrsction  of  mind 
with  a  view  to  ulterior  classification,  is 
the  least  subject  to  error,  and  the  writ- 
ing is  sn  operation  that  can  be  performed 
by  any  man  or  boy  of  ordinary  under- 
stsnding  who  can  hear  well,  read  what 
is  before  him,  copy  exactly,  and  write  a 
fair  hand.  The  purpose  of  the  ledger, 
as  appears  from  the  above  description, 
is  the  classing  and  exhibiting  the  facts 
already  recorded  under  such  heads  as 
shall  exhibit  transactions  of  a  similar 
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kind  in  i  similar  form,  either  as  regard- 
ing money  or  monej's  worth.  The  facts 
or  transactions  are  arranged  in  it  under 
two  leading  divisions,  one  exhibiting  the 
receipt  of  property,  the  other  the  dispo- 
sal of  it.  In  these  two  books,  or  sets  of 
books,  erery thing  therefore  is  to  be 
found  that  is  required  in  accounts  ;  re- 
cordation in  the  day-books,  classification 
in  the  ledger. 

'*  For  the  same  reason  that  it  appears 
to  me  better  that  the  technical  terms  in 
the  instances  alx>ve  adduced  should  be 
aToided,  so  should  all  other  technical 
terms  whenever  terms  in  common  use 
for  the  same  idea  can  be  employed.  In- 
stead of  debtor  and  creditor,  the  terms 
that  present  themselves  as  being  in  com- 
mon use,  and  as  being  better  suited  to 
public  "  (and  to  private)  '*  accounts, 
which  have  for  their  subjects  goods  as 
well  as  money,  are  the  terms  received 
and  diepoeed  of*    *    * 

'*  All  such  entries  as  *  Sundries 
debtor  to  Paper,'  would  thus  be  done 
away  with  as  producing  obscurity  ;  al- 
though the  term  sundries,  being  a  com- 
mon and  comprehensive  term,  might, 
perhaps,  sometimes  be  employed  in 
making  abstracts  to  save  the  trouble  of 
enumerating  small  items.  And  as  to 
services,  the  simple  facts  of  what  ser- 
vices, by  whom  performed,  at  what  time 
begun,  when  completed,  at  what  rate, 
and  when  paid  for  ;*  so  as  to  the  mate- 
rial, of  what  nature,  at  what  price,  when 


*  AcoounU  were  to  kept  of  work  done  In  the 
three  eatabllsbmentt  above -mentioned,  althoufli 
no  regular  clerk  was  employed  in  any  one  of  them; 
the  items  vere  entered,  under  the  leyeral  heada 
enumerated  abore,  in  columni  appropriately 
ruled,  copies  of  these  aocouots  were  made  by  a 
Boulton  and  Watt's  copying  press,  which  were  sent 
weekly  for  Sir  Samuel's  examination  and  sanction 
previously  to  payment  of  the  operatives.  One 
very  remarkable  instance  of  great  earnings  conse- 
quent 0%  extraordinary  skill  seems  worth  mention- 
ing here.  The  wages  of  a  founder  in  the  metal- 
mills  amounted,  on  one  occasion,  to  two  or  three- 
and-twenty-shillings  a-day,  he  working  by  the  piece 
at  rates  of  payment  hsa  than  were  allowed  by  Mr. 
Jellieoe,  a  great  private  manufacturer  at  Gosport; 
Sir  Samuel  Bentliam  instituted  a  full  inouiry  on  the 
subject,  and  found  that  the  metal-mill  operative 
had  happened  that  week  to  have  been  employed 
on  very  diffleult  brass  eastlnics,  that  he  was  expert 
enough  to  rarely  fail  of  success,  though  ordinarOy, 
in  other  hands,  several  imperfect  castings  had  to  1m 
rejected  for  everv  one  that  was  accepted.  Sir  Samuel 
of  course  sanctioned  navment  of  the  full  sum  set 
down,  and  had  the  satlsfactloo  to  fee!  that  Govern- 
ment were  gaimtrt  by  its  great  amount  so  arising, 
for  much  fuel  was  saved,  as  also  that  loss  of  metal 
always  consequent  on  a  re-melting  of  imperfect 
castings. 


received,  what  quantity,  from  whom^ 
when  paid  for,  how  disposed  of,  would 
be  intelligible  to  all,  and  ready  for  anj 
use  requisite  to  be  made  of  accounts. 

*'  In  a  large  establishment  where  the 
transactions  are  extensive,  some  division 
might  with  advantage  be  made  in  the  ac- 
counts—even from  the  first  entry  in  the 
day-books.  Of  this  description  are,  for 
example,  in  a  naval  arsenal,  such  articles 
as  timber,  iron,  copper,  or  the  wages  or 
salaries  of  the  personnel ;  each  of  which 
items  might  have  its  separate  day-book ; 
and  so  much  the  more  conveniently,  as 
one  or  two  of  these  items  would  usually 
furnish  ample  employment  for  a  clerk. 
So  in  that  branch  of  the  accountant- 
office,  where  cash  payments  might  be 
made,  there  might  possibly  be  a  day- 
book for  ready-money  payments,  another 
for  bills  drawn  at  future  dates,  and  an- 
other for  sums  advanced  in  account. 
Every  day-book  should  have  a  column 
for  reference  to  the  ledger,  into  which 
the  several  items  would  afterwards  be 
posted,  as  that  ledger  would  again  have 
columns  for  reference  to  the  day-books. 

"  The  not  balancing  accounts  with 
euffident  freqtuncy  ap(>ears  to  me  to  be 
a  defect  in  book<keeping  common  to 
almost  all  methods,  and  to  the  very 
general  practice;  and  it  would  seem 
that  the  more  complicated  the  acooants 
the  less  frequently  are  balances  struck, 
although  in  such  cases  frequency  is  most 
required.  This  defect  may  probably 
have  originated  in  the  uninterrupted  use 
made  of  the  day-book,  so  as  not  to 
leave  time  to  the  clerk,  who  keeps  it,  to 
make  entries  from  it  in  the  ledger,  nor 
to  admit  of  its  being  put  into  the  hands 
of  another  to  perform  this  operation 
until  the  day-book  is  filled  np,  and  a 
new  one  taken.  It  appears  to  me  that 
this  difficulty  might  be  obviated,  either 
by  having  separate  clerks  to  post  the 
day-book  daily,  after  the  transactions  of 
the  day  are  over,  or  before  those  of  the 
succeeding  day  begun— or  by  keeping 
two  distinct  day-books  for  alternate  days, 
weeks,  or  months,  ss  the  case  might 
require  •  •  •  The  same  object 
might  be  effected  by  the  adoption  of  the 
practice  sometimes  resorted  to  of  mak- 
ing the  original  entries  on  loose  sheets, 
afterwards  pasted,  or  otherwise  attached 
together  in  a  book;  but  this  mode 
appears  highly  objectionable,  not  only 
on  account  of  the  real  danger  of  loss  of 
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the  loose  document,  or  substitotion  of  a 
.false  one,  but  also  as  constantly  leaving 
room  for  suspicion  of  faUiftcation. 

"  The  accuracy  of  the  most  abstracted 
account  (as,  for  instance,  those  which  are 
laid  before  Parliament)  must  depend  on 
the  correctaess  of  every  item  in  all  the 
aecoants  from  which  they  are  ti.'vri,  in 
every  degree  down  to  the  last  lu.nutise 
that  are  taken  account  of.'*  And  6o  it  is 
ID  private  accounts.  "It  is  with  these 
minutte,  then,  that  the  reform  of  books 
should  begin,  rising  step  by  step  to  more 
condensed  and  more  abstracted  books, 
until  ending,  instead  of  beginning,  with 
those  laid  before  the  superior  authority 


•  »» 


"  The  general  idea  that  simplicity  and 
perspicuity  In  recordation  and  abstrac- 
tion are  the  objects  to  be  aimed  at  in 
book-keeping,  should  be  constantly  pur- 
sued in  the  case  of  every  account.  In 
each  case  when  it  is  to  be  considered 
how  far  the  account  answers  the  pur- 
poses intended,  or  what  reform  is  needed 
u  the  mode  In  which  it  is  kept,  the  first 
questions  to  be  put  are,  What  is  the  ob- 
ject of  that  particular  account  P  What 
are  the  results  it  is  intended  to  exhibit  ? 
The  answers  to  these  questions  will 
readily  point  out  under  what  heads,  and 
in  what  particular  form  the  items  should 
be  entered  so  as  to  exhibit  those  results 
in  the  simplest  and  most  intelligible 
manner." 

Mechanics  are  well  aware  that  most 
of  the  improvements  in  machinery 
have  arisen  from  its  simplification  ;  it 
is  simplification  of  accounts  which  is 
aimed  at  in  the  above  extracts.  Doubt- 
less, in  many  great  manufacturing 
establishments,  accounts  are  kept  with 
both  accuracy  and  simplicity,  though 
perhaps  but  in  few  with  the  greatest  pos- 
sible oegree  of  these  desirable  qualities ; 
in  lesser  conoerns,  however,  Uie  ususl 
rontioe  of  book-keeping  as  taught  in 
schools  is  too  frequently  adopted — ofien 
to  the  detriment  of  proprietors,  both  by 
incurring  needless  expense  in  clerks* 
salaries,  and  in  deficiency  of  perspicuity 
in  the  accounts  they  keep. 

One  not  nnfrequent  cause  of  pecuni- 
ary failure  in  manufacturing  concerns^  is 
a  neglect  of  taking  into  account  the  tn- 
dirtet  expenses  attendant  on  them,  but 
all  of  which  are  as  essential  to  ultimate 
profit  as  the  immediate  outgoings  for 
materials  and  workmanship.  Sir  Samuel, 


in  the  Portsmouth  establishments, 
brought  to  account  indirect  as  well  as 
direct  expenses,  his  statements  of  the 
outgoings  and  incomings  of  the  metal- 
mills  were  severely  scrutinised  by  a  pri* 
vate  manufacturer  of  copper  sheathing, 
who  was  professedly  endeavouring  to 
obtain  the  abolition  of  these  mills;  but, 
after  investigation  of  those  accounts,  he 
made  no  farther  Inquiries  into  the  busi- 
ness, whence  it  was  justly  inferred  that 
**  there  were  not  any  defects  which  the 
scrutiny  even  of  so  interested  a  per- 
son could  detect"  The  accounts  of  the 
Wood- mills,  when  exhibited  in  detail  to; 
the  Navy  Board,  were  made  under  the 
same  heads ;  those  heads  are  here  sub- 
joined as  indicating,  at  least  to  young 
beginners  in  business,  the  various  ex- 
penses essentially  requisite  to  be  brought 
into  account.  Should  omissions  in  this 
statement  of  heads  occur  to  any  reader 
of  the  Mechanics*  Sfagazine,  it  may  be 
hoped  they  would  be  pointed  out  in 
some  future  Number  of  it. 

The  heads  of  accounts  kept  in  tho 
Wood- mills,  furnished  to'  the  Navy 
Board  by  Sir  Samuel  Bentham,  were  as 
follows : — 

"  Outgoingg. 

''  I.  Account  of  outstanding  capital, 
carried  on  from  half-year  to  half-year 
as  it  was  expended. 

'*  2.  Interest  on  ditto,  at  5  per  cent, 
per  annum 

"8.  Estimated  expense,  at  the  rate 
of  hazardous  insurance,  from  loss  by 
fire. 

''4.  Capital  sunk  in  buildings  and 
machinery. 

'*  5.  £xtra  per  centage,  at  the  rate  of 
5  per  cent,  per  annum,  on  this  particu- 
lar capital,  as  requisite  in  form  of  rent 
beyond  interest  on  the  money  sunk. 

**  6.  Estimated  expense  in  the  viay  of 
rent,  during  the  first  three  years  and 
a  half,  for  the  occasional  use  of  the 
steam- engine,  employed  principally  for 
pumping  docks. 

**  7.  Current  expense  of  keeping  the 
steam-engine  at  work,  including  engine- 
keeper's  wages. 

**  8.  Cost  of  various  small  articles  of 
tools,  &c. 

*'  9.  Salary  to  the  master  of  the  Wood- 
mills. 

**  10.  Estimated  expense;  namely, 
at  the  rate  of  25/.  per  annum,  for  this 
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concern,  of  calculating  and  preparing  in 
my  office,  by  my  first  clerk,  the  weekly 
accounts,  such  as  of  wages  due  to  the 
teTcral  persons  employed  in  these  mills. 

"11.  Estimated  expense  of  adver* 
Using  (by  the  Nayy  Board)  for  mate- 
rials, 8k. 

"  12.  Wages  to  wood-millers,  black- 
smiths, labourers,  &e. 

"  IS.  Materials  and  other  articles  re- 
ceived from  the  dockyard  stores,  includ- 
ing an  extra  sum  put  upon  their  cost 
price  to  pay  the  Dockyard  expenses,  &o., 
on  the  receipt  and  subsequent  delivery  to 
the  mills. 

*'  14.  Estimated  expense  of  sending 
blocks  and  block- makers'  wares  to  other 
dockyards. 

*<  Per  CmUrii  Return: 

"  1.  Value  of  articles  manufactured 
in  these  mills  and  ilelivered  into  store 
at  Portsmouth  Dockyard,  reckoned  at 
the  prices  then  paid  to  contractors,  as 
influenced  by  the  proportions  received 
from  different  ones,  who  were  respec- 
tively paid  for  the  same  articles  at  a 
higher  and  a  lower  rate. 

''2.  Value  of  the  customary  extra 
workmanship  on  ditto. 

''8.  Value  of  offal  sold  or  returned 
Into  store. 

"  4.  Value  of  stock  in  hand." 

M.  s.a 
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The  fatara  historian  of  mathematical  sci- 
ence in  this  couBtry,  during  the  present 
ceotury,  will  confer  a  lattiDg  benefit  on  his 
countrymen,  if  he  carefully  ascertains  the 
exact  position  of  that  science  at  the  com- 
mencement of  the  period  mentioned,  exa- 
mines what  progress  has  been  made  in  each 
department  up  to  his  own  epoch,  and  then 
impartially  awarda  to  each  cultivator  the 
credit  which  is  justly  due  to  him  for  his 
oontribution  to  the  general  stock. 

We,  some  time  agof,  made  an  attempt  in 


*  "The  Exposition  of  1851;  or,  Virvrt  of  the 
Industry,  the  Science,  and  the  Goyernment  of  Eng- 
land. By  Charles  Babbage,  Esq.,  Corresponding 
Men.berof  Moral  Sciences  of  th  >  Institute  of  France. 
Second  Ediiion,  with  Additions.  London:  John 
Muiray." 

A  t  See  Review  of  **  Herschel  s  Astronomy,"  No. 
1S07. 


this  way  to  do  jnstiee  to  the  labonn  of  the 
Herschels.  Our  sketch  was  necessarily  im- 
perfect ;  but  although  we  failed  to  aocom- 
pliih  all  we  wished,  we  are  inclined  to  think 
that  we  sneoeeded  in  showing  that  the 
friendly  and  generous  patronage  of  George 
the  Third  to  Sir  William  Herschel,  had  been 
abundantly  repaid  by  the  magniftoent  achiev- 
ments  of  the  father  and  son, — that  the  royal 
patron  of  Herschel,  as  a  reward  for  hia 
friendly  munificence,  had  had  his  name  in- 
dissolubly  connected  with  the  stars,  and  hia 
memory  written  in  sunbeams  in  the  impe- 
rishable annals  of  science.  We  trust  that 
some  writer  hereafter,  possessed  of  more 
ample  means  for  the  due  performance  of  tha 
task  than  we  could  oommand,  and  altogether 
better  qualified  to  do  jastloe  to  the  subjeotf 
will  take  the  matter  up,  and  more  com- 
pletely illustrate  our  position — that  Oeorge 
the  Third's  royal  patronage  brought  celeb- 
rity of  the  highest  order  on  his  country,  and 
oonferred  lasting  benefits  en  every  other 
country  where  science  is  cultivated.  Such 
an  exposition,  if  truthfully  drawn,  may 
induce  some  of  our  modern  patrons 
of  sketchers  and  danoers,  to  consider  the 
elaims  of  the  labourers  in  solenoe,  and  to 
learn  that  the  country's  suooess  and  great* 
ness  depend  chiefly  on  the  scientific  acquire- 
ments and  mental  energies  of  the  people, 
and  not  at  all  upon  frivolous  gewgaws  or 
fantastio  fopperies,  whether  British  or  fo- 
reign. 

However,  when  mathematleal  sdence  shall 
find  such  an  historian  as  we  have  pointed 
out,  men  whose  labours  have  hitherto  been 
alighted,  or  decried,  will  have  justice  done 
them.  For  Initanoe,  Mr.  Babbage  will 
stand  among  the  foremost  of  the  select  few 
who  led  the  way  in  the  redemption  of  the 
mathematical  sciences  in  this  country. 

"  Whm  it  woe  in  earn  to  eoneeat  tke 
melanehofy  truth  thet  we  were  feet  drop-^ 
pin§  bekindf-'^ken  m  nmtkematiee  we  Mod 
Umg  einee  drewn  the  rein,  and  gitfen  ever  m 
hopeieu  race/ '^•it  will  indisputably  appear 
that  Mr.  Babbage  was  one  of  the  noble 
chiefa  who  first  came  to  the  rescue  of  ma- 
thematical science,  when  in  its  utterly  for* 
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lom  ftete  in  Bo^and.  Tb«  priaeipd  Inltift- 
torystrp  tluit  wm  taken  tovtnto  moTBting 
that  MioDoe  in  this  eounh7,  in  onr  opiaiont 
WM  the  tnnalfttion  of  *'  Liorois't  Diflbren- 
tUand  Intqpnl  Cilcnlas,"  wkich  M  to  the 
gneral  adoption  of  that  notation  initoad  of 
the  flnzfamaL    Bnt  this  was  not  all ;  In  no 
long  time  It  bronght  EnglishBen  acquainted 
with  the  Tarions  snhieets  to  whieh  onr  oon- 
tlnental  neighbours  had  applied  that  part  of 
scieoee.     By-and-by  new  Ule  seemed    to 
hafo  been  breathed  into  onr  torpid  seienee, 
which  impsrted  an  impnlie  to  it  that  has 
nnoa  carried  it  to  that  proud  position  which 
it  at  preient  occupies.    Now  to  whom  sre 
we  indebted  for  laying  the  foundation  of 
ftat  position? — Undoubtedlyt    in  a  great 
SMssnro,  to  Mr.  Babbage.    He»  Sir  John 
Herschel,  and   "Dr,  Peacock  (the  present 
Dean  of  Ely),  jointly  translated  JLAoroiXi 
and  to  them  jointly  belongs  the  merit  and 
the  national  gratitude  wliich  is  so  justly 
their  dna  for  letting  in  this  new  light  upon 
BngKah  mathematics,  snd  inspiring  it  with 
sneh  a  sonroe  of  heslth  and  ? igonr.    For 
this  meritorious  sid,  rendered   at  such  a 
jnnctnra,  we  think  Mr.  Babbage  is  entitled 
to  the  high  esteem  of  e? ery  Rnglishmsn  who 
has  a  partiole  of  regard  for  the  scientific 
celebrity  of  his  oountry.    Bnt  this  preli- 
minary work  was  done  upwards  of  thirty 
years  ago,  and  an  uninformed  reader  may 
naturally  ask— What  hss  Mr.  BabbsgSi  since 
that  rather  distant  period,  done  to  assist 
in  the  progress  of  sdsnce  ?  We  can  aniwer, 
with  the  utmost  confidence,  that  few  bare 
laboured  more  energetically  or  more  suc- 
cessfully than  he  has  dons,  down  to  the 
present   boor.    At  the  end  of  the  work 
now    before   us,  there  is   a  list   of   Mr. 
Babbage's  contributions  to   science  on  a 
great  Taiiety  of  subjects,   smonnting   to 
X/irir-IAret.    We  shall  not  enter  upon  a  cri- 
tical eiamination  of  the  whole  of   these 
articles,  bnt  we  may  Tenture  to  remark  that 
erery  one  of  them  bears  the  impress  of  a 
SMSter-mind,  and  contains  a  valuable  addi- 
tion to  the  common  stock  of  human  know- 
ledge.   Very  probably  the  list  might  hate 
been  aitended :  for  example,  we  think  that 


many  mathematical  qneitioBS  and  tbefar  so- 
lutions, in  the  fourth  and  fifth  Tolume  of 
the  MaihemoHedi  lUpoiiiwyt  were  Mr. 
Babbage's,  under  the  signature  of  *'  C.  B.^' 
We  obsenre  the  Prise  Question  (470)  is  rery 
similar  to  one  contained  in  his  paper  on 
some  questions  connected  with  games  of 
chance,  in  the  BdMurgh  TVoiMee/tons,  and 
the  notation  is  like  that  used  by  him  in  the 
Onn^ridl^e  PhUonphicai  TVontecfJont,  pub- 
lished about  the  same  time.  However,  be 
this  as  it  may,  the  British  public  is  Mr. 
Babbage's  debtor  for  many  Tslaable  works, 
about  the  authenticity  of  which  there  is  no 
question.  First,  his  essays  towards  the 
cslculus  of  functions,  printed  in  the  FkUo* 
topkicMi  TVmuacHmu  for  1815-1816.  These 
articles  formed  a  complete  treatise  on  a 
subject  which,  to  the  greater  number  of 
Eogiish  mathematieians,  was  then  altogether 
new.  A  knowledge  of  this  branoh  of  ana- 
lysis is  absolutely  necessary  as  a  preparation 
for  unravelling  Laphee's  celebrated  coeffi* 
dento.  We  think  the  importsot  labours  of 
Murphy,  O'Brien,  and  etbers,  will  oonfirm 
the  correoliiess  of  this  view.  Without  this 
key,  it  was  impossible  to  unlock  the  myste- 
ries of  Lsgrange,  or  to  become  acquainted 
with  the  magnificent  performances  of  the 
continental  mathematieiana.  We  therefore 
consider  these  essays,  and  their  subsequent 
publication  In  Sir  John  Herscbers  "  Exam- 
ples," as  one  of  the  most  important  steps 
that  was  taken  to  modernise  and  reanimate 
mathematical  science  in  this  country.  Eng- 
lishmen have  vast  reason  to  congratnlata 
themselves  on  the  progress  that  has  since 
been  made ;  but  they  should  bear  in  remem- 
brance the  splendid  labours  of  Mr.  Babbage 
snd  his  coadjutors,  who  first  opened  the 
way,  and  have  since  continued  to  be  leaden 
m  It. 

Probably  the  mental  exerdse  In  the  func- 
tional analysis,  and  in  ito  application  to 
different  Baattera,  first  suggested  the  idea  of 
performiDg  the  requisite  calculations  me* 
ehanically :  hence,  perhaps,  the  groundwork 
of  Mr.  Babbage's  celebrated  Difference  En- 
gine, or  CaiculatiDg-machine.  As  the  his- 
tory of  this  engine  is  treated  at  considerable 


S2 


MB.    BABBAQE   ON  THE   QBE  AT  EXHIBITIOK. 


length  in  the  book  before  ve,  and  fonne  the 
groundwork  of  some  remarks  we  have  to 
make  on  the  treatment  experienced  by  ite 
inventor,  we  think  a  brief  itatement  of  the 
origin  and  performancei  of  the  machinery 
may  be  intereiting  to  many  of  oar  readera, 
aa  well  aa  apposite  to  the  object  we  have  in 
Tiew. 

Some  years  ago,  the  OoTemment  of  France 
had  Mathematiotl  Tables  of  Tarioos  kinds 
compnted,  nnder  the  direction  of  M.  Prony : 
they  oocnpied  seventeen  large  folio  Tolumes. 
Some  members  of  the  Board  of  Longitude 
in  Bngland  perceived  their  valne,  snd  over- 
tnrea  were  made  to  the  Board  of  Longitnde 
in  France  to  print  an  abridgment  of  them, 
at  the  joint  expense  of  both  countries.  The 
proposal  was  declined.  The  manual  labour 
of  calculating  these  tables  had  been  immense. 
One  table  only — that  of  the  logarithms  of 
numbers— contained  above  eight  millions  of 
flguras.  But  inasmuch  as  these  tables  fol- 
low a  certain  law  well  known  to  mathemati- 
cians, it  occurred  to  Mr.  Babbage  that  the 
greater  part  of  the  manual  calculations 
might  be  effected  by  machinery.  His 
Difference  Engine  was  the  result;  which 
is  stated  to  be  capable  of  performing  the 
labour  of  biohtt-bioht  calculators  ;  so 
that,  if  the  English  Bosrd  of  Longitude  had 
availed  themselves  of  Mr.  Babbage's  ma- 
chinery, they  might  have  had  the  aame 
tables  calculated  by  means  of  twelve,  or 
even  a  less  number  of  calculatort,  instead  of 
MiirsTT-aix,  which  the  French  Board  had 
employed.  M.  Prony's  aeeount  of  his  pro- 
ceedings with  the  immense  undertaking,  is 
given  in  Mr.  Babbage's  work  on  the  **  Eco- 
nomy of  Machinery,"  Chap.  12.  The  reader 
should  bear  in  mind  that  Mr.  Babbage's 
invention  wm  first  set  in  motion  on  the  sub- 
ject, to  aocompliah  a  national  object  of  lur* 
passing  dilllcultj,  and  of  vaat  importance. 
But  it  may  be  asked.  Was  Mr.  Babbage'a 
machine  an  imsgloary  oontrivance,  appear- 
ing, perhaps,  exceedingly  satiafactory  in  his 
deseription,  but  would  it  bear  the  test  of  an 
examination  hj  men  qualified  to  form  an 
opinion  on  ita  capability  ?— Is  it  a  piece  of 
novel  machinery,  the  utility  of  which  exists 


only  in  its  contriver's  imagination,  or  is  It  a 
reality  that  baa  undergone  the  €xpnimemimm 
erueii  of  actually  calculating  numbers  in 
accordance  with  its  pretensions  ? 

In  the  first  place,  Mr.  Babbage's  machine 
was  examined  by  a  Committee  composed  of 
the  principal  scientific  men  in  England,  who 
reported  on  the  1st  of  May,  1823,  that  it 
appears  "  that  Mr.  Babbage  has  displayed 
great  talents  and  ingenuity  in  the  oonstme- 
tion  of  his  machine  for  computation,  which 
the  Committee  think  folly  adequate  to  the 
attainment  of  the  oljects  proposed  by  the 
inventor,  and  (that)  they  ooniider  Mr.  Bab- 
bage as  highly  deserving  of  public  encourage  • 
ment  in  his  public  undertaking." 

Another  Committee,  similarly  composed, 
in  1828,  having-  minutely  examined  the 
drawings,  tools,  and  the  parts  of  the  engine 
then  executed,  admitted  its  public  utility, 
and  the  immense  advantages  of  accurate 
numerical  tables  in  all  matters  of  calculation, 
which  it  is  professedly  the  object  of  theengine 
to  calculate  and  print  with  perfect  accuraey, 
report  that  they  have  no  hesitation  in  giving 
it  as  their  opinion  that  the  engine  is  likely 
to  fulfil  the  expectations  entertained  of  It 
by  its  inventor.  The  following  is  an  ac- 
count of  the  engine  by  the  late  Francis 
Bally,  Esq.,  taken  from  Profisasor  Schuma- 
cher's "  Astronomiiche  Nachrichten,"  No. 
46:  "The  Board  of  Longitude  employed 
Dr.  Hutton  to  calculate  square  numbers  as 
fkr  as  25*400.  In  computing  a  Table  of 
this  kind  by  the  machine,  even  if  extended 
to  the  most  remote  point  that  could  be 
desired,  the  whole  of  the  mental  labour 
would  be  saved ;  and  when  the  numbers 
1, 1,  2,  are  once  placed  in  it,  it  will  con- 
tinue to  produce  all  the  square  numbera  in 
succession  without  interruption.  This  is, 
in  fsct,  one  of  those  Tablea  which  tiie  en- 
gine already  made  ia  capable  of  computing  aa 
hr  aa  ita  limited  number  of  wheela  wHI  per- 
mit.  In  computing  tablea  of  cubes  and 
higher  powers,  squsre  roots,  and  eube  roots ; 
tables  of  the  reciprocals  of  numbers  ;  tables 
of  natural  sines,  cosines,  tangents,  &c.,  he 
thinks  the  labour  would  be  reduced  to  the 
2000th  part  of  the  whole.    In  forming  hy- 
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perbirfic  logs.  200tb  of  the  labour  would  be 
aved  by  tbe  engbie*"  Tbete  reports  and 
aeoomts  wovld  appear  to  be  aatiafactory — 
b«t  what  has  the  engine  actnally  done  in 
addition  to  this  ?  On  p.  198  of  the  "  Beo- 
noBiy  of  Maehinery,'*  in  a  note»  the  author 
iaya»  **  Sinoe  the  pnbHeation  of  the  aeoond 
edidoB  of  tiiia  work,  one  portion  of  the 
engiiie  which  I  haTe  been  eonatmcting  for 
aoBM  yenra  has  been  put  together.  It  oal- 
enbrtea  in  three  eolnmna  a  table  with  its 
fiiit  and  leeond  difTereaoea.  Baeh  cohunn 
oan  be  ezpresaed  aa  far  aa  fire  Agnrea,  ao 
that  theae  fifteen  figurea  eonatitnte  about 
one  ninth  part  of  the  larger  engine.  The 
eaae  and  predsioB  with  which  it  worka, 
kave  no  room  to  doubt  ita  raccoM  in  the 
mofe  ezteoslTe  lom.  Beaidea  tablea  of 
•quaree,  onbea,  and  portiona  of  logarithnio 
tablea,  it  poaaeaaea  the  power  of  calonlating 
certain  aeriea  whoae  diffapencea  are  not  con- 
•tant ;  and  it  hM  already  tabulated  parte  of 
Ibnned  from  the  following  equations : 
A'tf^  »nnits  flgwe  of  An^     ^**«" 


yio-ooo    •/ 


nearest  whole  number  Xf  — ^ — Am^ 

•000     • 

The  subjoined  Is  one  amongst  tbe  series 

which  It  has  calculated : 

0  3,486  42,972 

0  4.991  50,532 

1  6,907  58.813 
14  9,295  67,826 
70  12,236  77,602 

230  15,741  88,202 

495  19,861  99,627 

916  24,597  111,928 

1,504  30,010  125.116 

2,340  36,131  139,272 

The  general  term  of  thfa  is 

^      *.«-l.*-2. 
H-^ — + 

•         1.  2.  3. 

the  whole  number  in  ^  +  lOZ* 

10 

units  figure  of  /flf-tiV' 

To  persons  unacquainted  with  mathema- 
lici,  theee  performanooi,  by  an  engine,  are 
utterly  Inoomprehensible*  and,  at  first  eight, 
STcn  to  mathematieians  who  are  aocnstomed 


to  make  such  oaleulatioBS  in  the  most  ez* 
pert  and  shortest  manner,  they  appear 
almost  incredible— it  is  only  by  deeply  con- 
sidering the  nature  of  the  work,  and  the 
aubtle  adaptation  of  machinery  to  aeoom- 
pliab  it,  that  the  feasibility  of  the  matter 
beoomes  apparent.  When,  however,  the 
engine  had  satisfied  parties  best  qnsUfied  to 
form  a  judgment  as  to  its  capabilities,  and  had 
astonished  the  scientific  world  by  its  actual 
performances-- it  was  almort  unaccountably 
brought  to  a  atand  still ;  and  though  only 
paralysed,  aocording  to  Mr.  Weld's  His- 
tory, it  was  suffered  to  be  interred :  he  says, 
"  In  1843,  an  application  was  made  to  the 
GoTcmment,  by  the  IVustees  of  King's 
College,  London,  to  allow  the  engine,  as  It 
existed,  to  be  remoyed  to  the  Museum  of 
that  Institution.  The  request  was  complied 
with;  and  the  engine,  indoeed  within  a  glass 
ease,  now  stands  nearly  in  the  centre  of  the 
museum.  It  is  capable  of  calculating  to 
fiTC  figures,  and  to  two  orders  of  diiferences, 
and  performs  the  work  with  absolute  pre- 
cision." 

It  seems  the  Ooveniment  Touchssfed  to 
tiie  engine  its  fostering  protection,  and  after 
Ibgering  under  ita  blighting  iofiuenoe  for 
many  years,  the  singular  inTcntion  became 
defonct  — or  waa  considered  so  by  its 
patrons— and  it  waa  at  length  buried  in  a 
glass  coflin.  But  undeterred  by  this  dis- 
heartening treatment,  eyen  whilst  the  Dif- 
ference Engine  was  lying  in  a  torpid  state, 
to  which  its  foster  patrona  had  brought  it 
the  inyentor  derised  another  engine  of  stiU 
more  surpassing  powers  — he  contrived 
another  system  of  mechanism  almost  intel- 
lectual, the  operations  of  which  possess  all 
the  generality  of  algebraic  notation,  and 
which,  on  this  account,  he  denominated  the 
''Analytical  Bogine."  Our  space  is  too 
limited  for  any  lengthened  remarks  on  this 
invention ;  we  can  only  indicate  a  few  of 
its  cfaaracterbtics.  The  Difference  Bngine 
was  constructed  to  tabulate  the  integral  of 
the  function 

A7ii,-0, 

or  •g^a*bx-^csfi+d3fl'k'ex*+/j^+ff3fi; 
the  constants  e,  b,  e,  &c.,  are  represented 
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oa  tbt  MTM  oolittMi  of  dim  whidi  the 
QBgine  oomprint*  Henot  tlie  engine  can 
tabulate  aoeorateiy  and  to  an  vnlimited  ex- 
tent all  8eriaa»  the  general  term  of  which  ia 
oompfiaad  in  the  aboTe  formnliL  The  en* 
gine  ean  alfo  tabulate  approximately  be- 
tween interrali  of  greater  or  kaa  extent  all 
other  leriea  which  are  eapaUe  of  tabulation 
by  the  method  of  differeneaa. 

But  the  Analytical  Engine  ia  not  merely 
adapted  for  UhmUUing  the  resnlti  of  one 
particular  fraction,  and  of  no  other,  but  for 
developing  and  tabulating  any  indefinite 
function  of  any  degiee  of  generality  or 
oomplexity,  aa 

^'f  y,  «,  log. «,  Hn.  jf,  */*,  &0.,) 
a  function  of  all  other  functiona. 

The  author  aayi,  p.  174,  '*  Ai  we  advance 
towards  machinery  for  more  complicated 
objecta,  other  demanda  ariae,  without  satia- 
fying  which  our  further  coune  ia  abaolutely 
stopped.  It  becomes  necessary  to  see  at  a 
glance,  not  only  every  aiicessne«  movement 
of  each  amongat  thousanda  of  different 
parte,  but  also  to  scrutinise  all  contempo- 
raneous  actions.  This  gave  rise  to  the 
mechanical  notation — a  language  of  signs, 
which,  although  invented  for  one  subject,  ia 
of  so  comprehensive  a  nature  as  to  be 
applicable  to  many.  If  the  whole  of  the 
facts  relating  to  a  naval  or  military  battle 
were  known,  the  medianical  notation  would 
assist  the  description  of  it  quite  aa  much  aa 
it  would  that  of  any  complicated  engine." 

We  consider  this  invention  to  be  of  high 
interest  and  importance  ■•  as  an  illustration 
of  ita  utility,  it  ahould  be  mentioned,  that 
it  enabled  M.  Mensbria,  a  distinguished  Ita- 
lian geometer,  by  means  of  a  copy  of  the  en- 
gravings of  the  Analytical  Engine,  to  enter 
into  the  spirit  of  the  great  prindplea  on 
which  the  invention  rested,  and  to  draw  up 
an  explicit  and  excellent  memoir  on  the 
iubjeot.  Thia  interesting  memoir  appeared 
in  the  BihH^ikifM  Uniwntih  tU  Oenhe 
for  October,  1843 1  it  has  since  been  trans- 
lated, and  published  in  the  third  volume  of 
''Taylor's  Scientific  Memoirs,''  with  copious 
and  valuable  notes  by  the  Countess  Love- 
lace (daughter  of  the  odabrated  Lord  Byron.) 


In  nading  tUa  oalebraled  neaMiir  fas  Its 
BagUah  drass,  one  finda  it  difficult  which  to 
admire  meat ;  theinvontlon  of  the  dieoovereiu. 
who  haa  invested  machinery  with  powen 
nearly  approaehiBg  to  imman  intelleet  the 
writer  of  the  uMmoir,  ute,  posaeaslng  oneh 
slight  meana  for  obtafaiing  adequate  compre- 
hension of  the  engine,  has  so  completely 
imbued  himaelf  with  the  true  apbit  of  the 
invention  aa  to  plaoe  it  before  hla  readere  in 
the  clearest  light— or  the  highly<f  iftedtrana- 
later,  whose  appropriate  notea  preve  her 
intimate  acquaintance  with  the  abstreae  and 
complicated  nature  of  the  anli{ject.  Marin 
Gastana  Agnesi  is  celebrated  wherever  the 
mathematical  acteneea  are  cultivated :  onr 
own  Mrs.  Somerville  has  eateblished  for 
herself  a  oelehrity  which  will  live  as  long  as 
the  sublimest  produotioos  of  the  human 
mind  exists  Lady  Lovelaee  haa  given  proof 
that  ahe,  too,  bdonga  to  the  same  iiluatrions 
elsss — ^the  ariatocfaey  of  intellect-*the  ge- 
nuine nobility  of  the  creation  t 
"  ▲da,  sole  daughter  of  my  iMue  and  haart,*" 

will  confer  another  immortality  on  the  author 
of  the  affecting  line. 

I^uly  Levelaoe  ahowa,  in  her  Illustrative 
notes,  that  the  Analytical  Engine  may  oom* 
pute  a  variety  of  oomplicated  formulm.  For 
instance, 

(1)  To  multiply 

A-»-Acos0-i-Aooa2d-ff-Acoa39  +  .. 
1  2  s 

byB4-BcoaO, 

showing  how  the  ooeffioiento  and  other  re- 
suite  would  appear. 

(2)  How  a  series  may  be  divided  by  a 


e-f  tar'l-c#*+.... 
1     1       1 


(3)  How  integrals  of  the  form 
o*-#» 


can  be  operated  upon. 

(4)  How  the  engine  may  be  employod  in 
computing  the  numbers  of  Bernoulli,  illua- 
trated  by  a  diagram,  whiah  must  bo  «xn» 
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mined  to  b«  understood  end  duly  eppre- 


The  iaTentor  etatee,  '*  that  the  attendant 
•hall  stop  the  machine  in  the  middle  of  its 
work  wbeneTer  he  chooses,  and  as  often  as 
he  pleases.  At  esoh  stoppage  he  shall  eia- 
mine  all  the  fignre  wheels,  end  if  he  can, 
without  breaking  the  machine,  move  any  of 
them  to  other  figures,  he  shall  be  at  liberty 
to  do  a*.  Thus  he  may,  from  time  to  time, 
hbiff  ae  many  nmmbers  as  he  pleases ;  yet, 
notwithstanding  this,  the  final  calculation, 
and  all  the  intermediate  steps,  shall  be  en- 
tinly  free  horn  enror.  I  hsTe,"  adds  the 
dseoTerer,  **snoeeeded  in  fulfilling  this 
condition  by  means  of  a  principle  in  itself 
very  simple."  From  what  we  have  said  on 
tfaeee  engines,  we  think  the  reader  can  form 
his  own  jwdgment  as  to  their  invention  and 
capabilities.  If  he  knows  any  production 
of  genins  In  the  whole  history  of  the  human 
mind  that  ean  be  compared  to  them,  he  is 
aeqnainted  with  a  feet  which  has  not  been 
made  known  to  ns. 

We  have  thus  endeavoured  to  give  a 
sketeb  of  Mr.  Babbage's  labours  in  the 
eaaae  of  BrItiA  seienee  and  philoeophy. 
The  outline,  imperfect  as  it  is,  would,  we 
tUnki  be  still  more  incomplete  if  we  did  not 
add  to  it  eome  aoooont  of  the  r€tum  that 
the  nation  for  which  Mr.  Babbage  has  done 
so  much,  has  made  to  him. 

(7b  te  e<nUmu$d  m  <mr  luxt,) 
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Cbtirf  ^  Queen*$  JUnek,  WmtnUntt^r, 
5M  December^  1851. 

SCl.  FA. — aussN  V.  STBIXm. 

[An  actioa  at  common  law  had  been  pre- 
▼ionely  brought  by  Steiner  for  an  infringe- 
ment of  the  patent  now  sought  to  be  re- 
pealed, when  the  Jury,  under  the  able 
direction  of  Lord  Chief  Baron  Pollock, 
Hound  a  verdict  against  the  patentee.  We 
quote  from  Mr.  Lund's  Treatise  the  follow- 
ing notice  of  the  former  trial : 

The  application  aimply  of  what  is  old  to 
a  new  purpose,  or  the  new  use  of  an  old  art, 
ia  not  patentable. 

In  Stefamr  9.  Heald  (2  Car.  and  K.  1022), 


the  invention  patented  was  for  eztraetiog 
from  spent  madder  a  certain  colouring  mat- 
ter  used  in  dyeing,  and  knowo  by  the  name 
of  garancint.  It  appeared  in  evidence,  that 
garaneine  had  been  made  from  fimk  madder, 
by  means  of  sulphuric  add  and  heat,  before 
the  date  of  Steiner's  Patent ;  and  that  the 
process  for  making  garaneine  from  fretk 
madder  and  ^ent  madder  are  the  same.    It 
was  also  in  evidence,  that  fresh  madder  con- 
tains a  portion  of  free  colouring  matter, 
which  may  be  extracted  from  it  by  merely 
boiling  it  in  water ;  and  that  it  also  contains 
a  further  and  considerable  quantity  of  co- 
louring matter,  which  cannot  be  obtained 
by  such  boiling.    That  this  further  quantity 
of  colouring  matter  resides  chiefly  in  the 
vegeteble  fibre  of  the  root,  and  in  very  small 
quantities  in  the  lime,  magnesia,  &e.,  which 
the  root  contains;  but  by  submitting  the 
madder  to  the  action  of  an  acid,  the  rMldue 
of  the  colouring  matter  can  be  set  free,  so 
as  to  be  capable  of  being  extracted  by  boil- 
ing water.    And  Pollock,  C.B.,  said :  "  It 
is  nothing  but  a  patent  for  a  process  per- 
fectly well  known,  and  which  is  available 
with  fresh  madder  to  get  a  great  deal  more 
madderine  (^orancme),  than  yon  can  get  in 
any  other  way.     It  is  applying  the  same 
process  to  madder  that  has  been  used ;  and 
the  moment  that  the  witness  steted  that, 
««/a/t#  mutandiSf  it   is  merely  applying 
Papin's  Digester  to  bones  which  have  been 
merely  boiled,  it  struck  me  there  was  an  end 
of  the  matter."    And  again, ......   ''He 

(the  witness)  says,  this  invention  is  neither 
more  nor  less  than  this : 

**  Supposing  a  person  had  got  a  patent  for 
using  Pepin's  Digester,  to  get  all  the  gela- 
tine that  can  be  abstracted  from  fresh  bones ; 
somebody  finds,  that  the  bones  which  have 
been  merely  subjected  to  the  common  pro- 
cess of  boiling  have  a  great  deal  of  gelatine 
in  them,  and  he  says,  '  I  will  apply  Papin's 
Digester  to  these  bones,  and  I  will  get  the 
balance  of  gelatine  that  is  left  by  the  com- 
mon imperfect  process.'  That  was  the  de- 
scription of  the  witnesses,  which  seems  to 
me  to  bring  the  question  to  the  clearest 
point  of  fact  that  can  very  well  be  presented. 
Crane  v,  J^rice  is  distinguishable  from  this, 
by  there  really  being  some  difference  t  here 
there  is  none. 

*'  A  person  discovers  a  process  by  which 
he  can  get  from  fresh  madder  a  large  quan- 
tity of  an  article  which  I  must  now  take  to 
be  well  known,  called  garancine.  Somebody 
applies  precisely  that  same  process  to  mad- 
der that  has  been  merely  boiled.  There  is 
no  magic  in  a  name,  or  In  any  language  that 
could  be  used.  The  boiling  of  madder  gete 
out  only  some  of  it.    This  prooess  gete  out 


3d 


PATENTS   OF  APPLICATION. 


the  rest  of  it.  And  in  my  opinion,  in  point 
of  law,  if  the  matter  is  i^daced  to  that,  yoa 
cannot  take  ont  a  patent  for  uiini^  a  per- 
hctly  known  procesi,  to  get  the  residue  of 
an  article  from  a  material  which  is  known  to 
famish  it,  the  process  being  one  by  which 
you  could  get  in  the  first  instance  more,  or 
the  whole  of  the  article,  and  by  your  use  of 
the  process  you  merely  get  the  residue  which 
the  common  process  left  behind.  I  think 
all  the  instances  that  I  have  alluded  to  apply 
distinetly  to  this.  The  case  that  was  put 
last  night,  and  which  was  adopted  by  the 
witness  in  giving  his  answer,  clearly  applies 
to  it.  If  it  was  discoTered  that  bones  in  a 
certain  state,  found  in  old  eates,  had  some 
gelatine  left  in  them,  I  do  not  think  you 
could  take  out  a  patent  for  getting  gelatine 
out  of  them  by  using  Papin's  Digester.  If 
you  adopt  some  new  process,  then  you  may 
do  it.  In  the  article  of  tea  this  is  precisely 
the  same  thing.  It  might  be  possible  to 
make  that  argument,  to  some  eitent,  not  so 
grave  and  dignified  as  the  one  that  is  imme- 
diately before  us ;  but  I  am  clearly  of  opi- 
nion, that  if  there  were  an  article  made  from 
fresh  tea,  a  person  could  not  take  out  a 
patent  for  using  precisely  the  same  process 
to  tea  leaves  that  had  been  subject  to  the 
common  infusion,  and  only  given  out  a  por- 
tion of  their  virtue.  So,  with  respect  to 
coffee,  if  there  were  a  process  of  getting 
caffeine.  And  if  the  same  process  precisely 
be  applied  to  coffee  grounds,  for  the  purpose 
of  getting  the  residue  of  the  caffeine,  I  do 
not  think  a  patent  could  be  taken  out  for 
that.  There  is  no  magic  in  calling  this  spent 
madder :  it  is  madder  that  has  undergone  a 
process  by  which  its  whole  virtues  are  not 
extracted.  It  appears  to  me,  that  that  is 
precisely  the  same  as  if  you  applied  a  pro- 
cess to  grapes  already  imperfectly  squeezed, 
by  which  you  squeesed  a  little  more  juice 
out  of  them  than  was  formerly  done.  I  do 
not  think  you  could  have  a  patent  for  that, 
for  see  what  it  would  lead  to ;  if  a  person  in 
manufacturing  districts,  where  they  extract 
metal  from  certain  ores,  were  to  find  that 
by  applying  a  process  to  an  ore,  you  could 
get  ten  per  cent,  more  of  the  metal,  and  it 
then  became  worth  working  the  refose  that 
might  stand  around  in  heaps  —  covering 
many  acres,  possibly — it  would  be  just  worth 
while  to  work  that  over  again  by  the  new 
process.  I  am  clearly  of  opinion,  that  no 
btranger  could  step  in  and  say,  *  Now,  I 
nill  have  a  patent  for  using  your  process, 
which  yon  have  given  to  the  public.  I  will 
have  a  patent  for  using  it  to  this  old  rubbish, 
because  it  may  yield  some  ore.'  I  do  not 
think  that  would  do.  It  appears  to  me, 
that  so  far  from   the  public  benefit  being 


consulted  by  that,  the  argument  tends  pre- 
cisely the  other  way.  It  seems  to  me, 
therefore,  that  these  facts  being  before  me, 
and  being  ascertained  to  be  such  as  I  have 
stated,  I  ought  to  direct  the  jury,  in  point 
of  law,  upon  the  fifth  plea,  that  the  said 
alleged  invention  was  not,  and  is  not,  any 
manner  of  manufacture  for  which  leitera 
patent  could  lawfully  be  granted,  aecording 
to  the  true  intent  and  meaning  of  the  statute 
in  such  case  made  and  provided.''] 

SibFrbd.  Thkbiobb,  for  the  Crown  (with 
whom  was  Mr.  Hindmarch  and  Mr.  Cleaaby), 
stated  that  this  waa  a  proceeding,  by  #etre 
faeiat,  to  repeal  a  patent,  granted  on  Uie  8th 
of  August,  1843,  to  Frederick  Steiner,  for 
'*  a  new  manufacture  of  a  certain  eolonring 
matter,  commonly  called  garancine,"  being 
a  communication  from  abroad.  The  colour- 
ing  matter  termed  garancine  is  extracted 
from  the  root  of  the  madder  plant,  and  is 
extensively  used  in  dyeing  various  kinds  of 
manufactures.  For  a  long  time,  the  coloor- 
ing  matter  vras  extracted  by  the  means  of 
hot  water,  the  refuse,  termed  *'  spent  mad- 
der," being  considered  useless.  It  was  be- 
lieved, however,  that  the  spent  madder  con- 
tained a  considerable  quantity  of  colouring 
matter  in  combination  with  the  woody  fibre 
of  the  root,  and  various  plans  were,  from  - 
time  to  time,  suggested  for  extracting  this 
matter,  and  turning  it  to  a  useful  purpose. 
The  defendant,  Steiner,  a  native  of  AlsaoSt 
a  place  celebrated  for  the  culture  of  the 
madder  plant,  obtained  a  patent  for  this 
object  on  the  2nd  of  June,  1832.  Accord- 
ing to  the  specification  of  that  patent, 
diluted  sulphuric  acid,  of  the  strength  of 
1*020,  waa  to  be  employed.  That  method 
was,  by  the  specification,  atated  to  be  appli- 
cable to  the  extraction  of  the  colouring 
matter  from  both  fresh  and  '*  spent  mad- 
der ;"  but  it  did  not  appear  that  so  weak  a 
solution  of  sulphuric  acid  had  much  effect 
in  extracting  the  colouring  matter  from 
'*  spent  madder."  The  defendant,  subse- 
quently, in  August,  1843,  took  out  the 
patent  now  in  question,  which  was  specially 
applicable  to  the  extraction  of  colonriog 
matter  from  **  spent  madder."  According 
to  the  specification  of  this  patent,  a  much 
stronger  solution  of  sulphuric  acid  was  em- 
ployed ;  snd  the  operation  of  this  solution 
being  further  assisted  by  the  addition  of 
artificial  heat,  it  was  found  that  a  lai^  por- 
tion of  colouring  matter,  held  in  combina- 
tion with  the  fibre  of  the  wood,  oould  be 
obtained.  It  appeared  that  Messrs.  Heald 
and  Wilson,  of  Manchester,  had  for  some 
time  held  a  license  from  the  defendant  for 
the  use  of  his  invention;  but,  conceiving 
that  the  invention  was  subttanttally  included 
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ia  the  defendant's  patent  of  1832,  they  re- 
Aned  to  oontinueto  work  anderiueh  license 
alter  the  expiration  of  that  patent  in  1846. 
Ob  behalf  of  the  Crown,  it  was  contended 
that  the  patents  of  1832  and  1843  were  snb- 
itantiaUy  the  same ;  for,  by  nsing  a  stronger 
solntion  of  snlphnric  acid  than  was  indicated 
by  the  specification  of  the  first  patent,  the 
heat,  which  was  considered  as  constituting 
the  hnproTeiDent  in  the  second  patent,  was 
obtuned-— the  oooBbination  of  sulphuric 
sdd,  in  a  large  proportion  with  water,  pro* 
dadiif  a  high  degree  of  heat«  Upon  this 
ground  it  was  contended  that  the  defendant, 
in  daiming  the  application  of  heat  as  a 
nofclty,  had  claimed  what  was  not  new. 
Another  objection  taken  to  the  defendant's 
patent  of  1643  was,  that  the  method  there 
described  was  identical  with  that  of  the 
Fireoeh  ehemiats,  Gaultier  and  Person,  as 
explained  in  a  work  published  in  the  French 
language  in  the  year  1834,  entitled  "  Manuel 
du  Fkbrlcana  d'indiennes."  This  work  was 
published  nine  years  before  the  defendant's 
patent  was  taken  out,  and  was  proyed  to 
hare  been  sold  to  many  parties  ia  Eegland, 
and  particularly  at  Manchester  in  the  year 
1834,  and  following  years.  It  was  also 
proved  by  a  Mr.  Peake,  a  manufacturing 
chemist,  that  before  the  year  1843  he  bad 
netiialiy  manufactured  a  ton  of  garandne 
from  *'  spent  madder,"  according  to  the  in- 
stmcthms  contained  in  the  "Bianuel.'' 

In  support  of  the  patent,  sereral  sdenti- 
^  witnesses  of  eminence  were  called,  who 
gave  thdr  opinion  that  garancine  could  not 
be  made  in  the  mode  pointed  out  by  the 
'*  Manuel ;"  but,  on  cross-examination,  it 
was  ascertained  that  those  witnesses  who 
spoke  so  podtively  upon  this  point  had  ne? er 
mude  the  attempt,  though  some  of  them  bad 
been  experimenting  upon  madder  for  several 
months.  It  also  appeared,  from  the  eri- 
denee  given  by  defendant's  witnesses,  that 
the  work  in  queation  was  but  little  under* 
stood  or  appredated  by  the  parties  most 
interested  in  its  contents. 

Lord  CampbeU,  in  summing  up  the  evi- 
denee  to  the  jury,  said,  the  queation  for 
their  determination  was,  whether  the  inven- 
tion, at  the  date  of  the  patent  in  1843,  was 
a  novelty  in  this  country.  The  defendant 
did  not  profeas  to  be  himself  the  infentor 
of  the  improvement,  but  to  have  received 
information  of  the  discovery  from  a  fordgner. 
If,  however,  he  took  out  a  patent  for  the 
invention  before  it  had  become  known  and 
practised  in  England,  the  patent  was  good 
in  law  ;  though,  if  it  had  become  already 
known  and  practised,  the  patent  ahould  he 
repealed  as  void.  The  first  question  the 
jory  would  have  to  determine  would  be, 


whether  the  improvement  claimed  by  the 
patent  of  1843  was  substantially  ddmed  by 
that  of  1832  ;  but  as  they  would  probably 
be  of  opinion  that  it  vvas  not,  the  main 
question  would  be,  whether  the  mode  of 
applying  sulphuric  acid  along  with  steam, 
as  recommended  by  Gaultier  and  Person, 
was  not  perfectly  well-known  in  Bogland 
by  the  publication  of  the  "  Manuel "  for 
several  years  before  the  defendant  took  out 
his  patent.    His  Lordship  here  called  the 
attention  of  the  jury  to  the  evidence  upon 
this  point,  and  observed,  how  satisfactory 
it  would  have  been  if  those  sdentific  wit- 
nesses, who  had  spoken  to  the  impossibility 
of  making  garancine  in  the  mode  pointed 
out  in  the  "  Manuel,"  had  made  the  attempt. 
If  the  attempt  had  been  made,  it  would 
have  been  very  satisfactory  to  the  jury  to 
have  been  informed  of  the  result  of  the  ex- 
periment ;  but,  as  that  experiment  had  not 
been  made,  it  naturally  led  to  the  inference 
that  they  had  abstained  from  making  the 
experiment  because  they  thought  it  would 
have  answered  too  well.     The  jury  would, 
however,  judge  between  the  parties,  and 
say  whether,  upon  the  whole,  they  thought 
the  defendant's  intention  was  substantially 
the  same  as  that  described  in  the  '*  Manuel," 
and  whether  they  believed  that  tlie  latter 
had  become  known  and  practised  in  this 
country  before  the  year  1843. 

The  jury  retired  to  consider  thdr  verdict, 
and,  upon  thdr  return  into  Court,  gave  it  in 
favour  of  the  Crown. 


SPEOiriOATIONB  OV  BNQLTSH  PATaNTt  BK- 
KOLLBD  DUKINO  THB  WBBK,  BNDIMO 
JANUARY  5,  1852. 

Charlbs  Patnb,  of  Wandsworth-road, 
gentleman.  For  improvements  m  drying 
animai  and  ttegeiabie  Mubtianeeg,  and  in 
heating  and  cooling  liquide.  Patent  dated 
July  3,  1851. 

The  **  improvements  in  drying  animal 
and  vegetable  substances"  consist  in  em- 
ploying for  that  purpose  a  combination  of 
exhausting  appiratns  for  produdng  currents 
of  air  with  tbermometric  apparatus  for  re~ 
gulating  the  temperature  of  the  air  accord- 
ing to  the  nature  of  the  substances  operated 
on. 

The  "  improvements  in  heating  and  cool- 
ing liquids "  consist  in  employing  appara- 
tus for  exhausting  in  combination  with  suit- 
able means  for  producing  currents  of  heated 
or  cold  air,  according  as  the  liquids  are  to 
be  heated  or  cooled. 

Claims. — 1 .  The  improvements  in  drying 
animal  and  vegetable  substances. 
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2.  The  improTeniMits  in  haatiiif  and  eooU 
log  liqutdt. 

Charlsb  Cowpsa,  of  Scmthamptoa- 
battdingi.  Far  improoewtenii  m  the  pre^ 
paraiion  o/eotUmJor  dy§img.  Patent  datad 
July  3»  1851. 

Theie  improvements  coniist  in  preparing 
cotton  for  dyeing  and  bleaching,  by  sab* 
jeotiog  it  in  eloMd  Teasels  to  tiM  a<^on  of 
water  or  of  chemioal  aolntions^  oaused  to 
traverse  the  same  under  a  pressure  greater 
than  that  of  the  atmosphere,  the  objeet 
being  to  expel  the  air  contained  in  the  fibres 
of  the  cotton,  and  Ukewisa  to  remove  dirt, 
in  order  to  render  the  cotton  capable  of  un- 
dergoing subsequent  operations  with  ad- 
vantage. 

CZaiiM.— The  preparation  of  cotton  for 
dyeing  and  bleaching,  by  placing  the  same 
in  a  close  vessel,  and  forcing  through  it 
water,  or  a  solution  of  a  mordant  or  other 
solution,  the  passage  of  which  is  prevented 
and  regulated  by  a  loaded  valve  or  other 
equivalent  contrivance  for  securing  within 
the  vessel  a  pressure  greater  than  that  of  the 
atmosphere. 

Jambs  Howa&d,  of  the  Britannia  Iron- 
works, Bedford,  agricultural  implement 
maker.  Fbr  improvewunis  tn  pUmght^  tmd 
other  implemtnit  or  maekbui  mid  to  th§ 
emiiivaiion  qf  the  wU.  Patent  dated  July  3, 
1851. 

The  implements  described  and  claimed 
under  this  patent  are  as  follows  :^ 

1.  A  method  of  attaching  the  share  of 
ploughs  to  the  lever  which  carries  it,  so  as 
to  admit  of  the  ahare  being  adjusted  to  any 
required  angle,  and  the  use  for  this  purpose 
of  a  screwed  rod  for  tightening  the  lever 
neck  lengthwise,  together  with  the  support- 
ing of  the  lever  neck  by  a  fixed  ftilcrum 
pin,  and  the  placing  of  the  fulcrum  in  tlie 
forward  part  of  the  frame. 

2.  An  improved  construction  of  coulter, 
made  from  oval  or  elliptical  bare  of  iron 
instead  of  the  circular  ones  hitherto  em- 
ployed. 

3.  An  improved  subsoil  plough,  having  a 
frame  composed  of  two  bars  of  iron,  braced 
firmly  together,  and  two  wheels  to  run  in  the 
same  track  on  the  land  side,  together  with 
a  third  wheel  to  run  in  the  furrow. 

4.  An  improved  manufacture  of  cut  iron 
wheel  for  agricultural  implements,  having  a 
hollow  central  conical  boss  closed  at  one 
end,  and  provided  with  lips  or  flangea  at  the 
other  end,  to  enable  the  plate  by  which  the 
wheel  is  secured  to  the  axle  to  be  bolted 
thereto,  after  the  manner  of  what  are  known 
as  '*  patent  axle  boxes.*' 

5.  A  method  described  in  which  a  chain, 
hooksi  and  a  tightening  screw  are  employed. 


as  also  any  analogous  means  of  giving  to  the 
hinged  bars  of  harrows  temporary  rigidity, 
RiCHAUD  Jux  Criokmbu  and  Funnn- 
uoK  William  CuiCKMBJa,  of  Page'a-wmlk« 
Bermondsey,  engineen.  ^r  impromemmitB 
m  paekimff  9tvJ^'bQx§$amdpUUm$,  Patent 
dated  Julys,  1851. 

The  improved  packing  which  forma  thn 
anbject  of  thia  patent  is  composed  of  a  oom- 
bination  of  metal  in  the  form  of  wire  olotht 
or  thin  perforated  aheets,  with  flezibla  and 
daatic  naaterials. 

In  packing  atui&ng-boxaa,  two  or  more 
rings  of  wire  doth  are  employed  to  encjrdn 
the  piston-rod,  or  other  rod  working  in  thn 
stnfiKng-box,  then  two  or  three  rings  of  pre- 
pared eanvaa,  then  a  ring  of  vulcanised  india- 
rubber,  two  or  more  rings  of  prepared  can* 
vas,  and  the  whde  enelosed  by  a  band  of 
metaL  The  india-rubber  ring  being  ex- 
panded alightly  when  put  in  its  place,  haa, 
of  course,  a  tendency  to  contract,  which 
preserves  a  tight  joint,  and  preventa  the 
escapo<»f  steam  or  water  through  the  atufling- 
box. 

In  packing  pistons  a  ring  of  perforated 
sheet  metal  is  employed,  which  ooases  in 
contact  with  the  interior  of  the  cylinder.  In 
thia  case  the  india-rubber  ring  is  compressed 
between  the  other  rings  of  packing,  and« 
by  expanding,  keeps  Uie  packing  in  oon- 
atant  dose  contact  with  the  interior  of  the 
cylinder. 

The  patenteea  prepare  eanvaa  for  the 
above  use  by  saturating  it  with  a  mixture 
oomposed  of  sixteen  parta  of  Cst  or  grease, 
to  which,  while  in  a  melted  state,  thwe  haa 
been  added  three  parta  of  black  lead,  two  of 
snlphur,  and  one  of  dam. 

C^fn.~The  method  described  of  peek* 
ing  atttffing-boxea  and  pistons,  by  eom« 
bining  metd  with  flexible  and  elaatie  mato- 
rials. 

Gkobok  Kump,  of  Carnarvon,  doctor  of 
medicine.  For  a  new  method  qf  ohtolMing 
power  by  meant  of  tUeiro-mMffnetiem,  Patent 
dated  July  3, 1851. 

Dr.  Kemp'a  improvementa  oonsiat  In 
eausmg  a  series  of  dectro-magneta  to  net 
auccessivdy  through  thdr  armatures  on  tho 
same  bar  or  inatmment,  and  thereby  to 
communicate  motion  to  piatons  and  fluida, 
so  aa  to  produce  motive  power.  The  arma- 
turea  are  attached  to  the  bar  by  stems, 
which  are  free  to  slide  in  the  bar,  and  are 
placed  at  gradually  increaaing  diatancee 
each  from  ita  respective  dec^- magnet. 
Thus,  supposing  the  first  armature  to  be  n 
a  quarter  of  an  inch  distant  from  ita  electro* 
magnet,  the  second  will  be  half  an  inch  dis- 
tant, the  third  three-qaartera  of  an  inch, 
and  so  on.    The  object  of  this  arrangement 
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ii  to  Mag  the  araatimi  neoeniToly  within 
tiie  range  of  the  magneU»  lo  that  when 
the  first  eleetro-niagnets  has  eierted  its 
BOTiag  power  on  tibe  first  armatare,  the 
second  armatiire  will  be  in  a  position  to  be 
acted  on  by  its  electro-magnet ;  and  when 
that  armatve  has  been  acted  on,  the  third 
armature,  having  been  gradaally  advanced 
daring  this  timet  VkMy  hart  arrived  at  a 
svitable  position  to  be  acted  on  by  the  third 
electro  -  magnet,  and  so  on.  In  order 
to  apply  the  power  thus  obtained,  two  of 
SBch  bars  are  to  be  oonnected  directly,  one 
to  eftdi  end  of  the  rod  of  a  piston  working 
in  a  cylinder,  and  giving  motion  to  water  or 
other  fluid  therein.  The  piston  of  this 
cylinder  is  oonnected  to  a  second  piston 
working  in  another  cylinder  of  smaller 
diameter  Uian  the  first  one,  in  order  to 
produce  a  more  rapid  motion  than  eonld  be 
obtained  from  the  piston  in  the  first  cylinder, 
•ad  the  motion  is  commnnicated  from  the 
piston  of  the  second  cylinder  by  a  crank,  or 
any  other  convenient  means.  The  anrange- 
ments  described  are  those  which  the  patentee 
prefers,  bat  others  may  be  employed  if 
thooght  proper. 

Ctetm. — ^The  method  described  of  obtain- 
ing motive  power,  by  causing  a  series  of ' 
electro- magnets  to  act  suocessively  on  the 
same  bar  or  instrument,  and  thereby  to 
give  motion  to  pistons  and  flaids. 

John  Aston,  of  Birmingham,  manufac- 
turer. Far  imprwemenii  in  butiotu  and 
omamenUfw  dretif  and  ike  maehmefyfor 
wuJtmg  thM  aama  reapaetineljf.  Patent  dated 
Joly  3,  1851. 

These  improvemente  have  relation  to  the 
manufacture  of  die  and  pressure^msde 
covered  buttons,  and  consist — 

1.  In  constructing  the  moulds  or  forms 
lor  such  buttons  from  the  solid  wood,  (for 

.which  purpose  the  patentee  employs  by  pre- 
ftrenee  sycamore,  tiiough  other  woods,  such 
••  maple  or  birch  previously  well  dried,  may 
be  anbstituted)  instead  of  making  them  as 
heretofore  of  sheet  metal ;  and 

2.  in  certain  arrangemente  of  apparatus 
for  the  purposes  of  cutting  out  or  forming 
such  moulds  or  forms,  and  of  putting  to- 
gether buttons  when  such  moulds  or  forms 
are  employed. 

RoBB&T  Hatbs  EABQif,  of  Commor- 
cial-road.  Stepney,  rope-maker.  For  tm- 
pravetnenU  in  the  manufaeture  qf  rope. 
Patent  dated  Jnly  3,  1851. 

CCstM. — A  mode  of  manufacturing  rope 
by  twisting  an  assemblage  of  slivers  into  a 
strand  or  ready,  and  laying  such  strands  or 
readies  into  a  rope,  such  ilivers  aforesaid 
not  being  previously  separately  twisted,  or 
If  so  twistedy  having  no  greater  amount  of 


twist  than  four  turns  in  a  length  of  one  foot 
of  sliver. 

John  Platt,  of  Oldham,  engineer,  and 
RicHAUD  BuRCB,  of  Hoywood,  manager. 
For  certain  improvemente  in  loomefor  weav  - 
ti^.     Patent  dated  July  3,  1851. 

These  improvemente  bsve  relation  to  the 
weaving  of  striped  or  checked  fancy  fabrics, 
and  consist — 

1.  In  a  peculiar  construction  or  formation 
of  teppet-chain,  for  the  purpose  of  actuat- 
ing the  movable  shuttle-boxes,  in  conjunc- 
tion with  suitable  arrangemente  for  connect- 
ing the  same  to  the  movable  shuttle-boxes. 

2.  In  a  peculiar  arrangement  and  adap« 
tetion  of  endless  tappet-cbains,  for  the 
purpose  of  forming  the  shed  or  opening  in 
the  wsrp  threads  through  which  the  shuttle 
passes,  and  also  in  a  peculiar  straight  form 
of  the  treadles  for  aetuating  the  jacks. 

Charubs  Barlow,  of  Chancery-lane. 
For  improvemente  in  rotary  enginee.  (A 
communication.)  Patent  dated  July  3, 
1851. 

Claime,  —  1.  A  revolving  steam-wheel, 
having  projecting  rims  or  flanges,  or  being 
otherwise  fitted,  and  revolving  within  the 
interior  of  a  stationary  cylinder  in  which 
there  are  two  or  more  abatments  or  stops, 
which  fit  steam 'tight,  so  as  to  close  and 
divide  the  annular  space  between  the  cylin- 
der and  wheel  into  two  or  more  steam 
chambers,  the  said  steam-wheel  having  four 
pistons,  whose  operation  is  controlled  by  a 
stationary  curved  groove  or  way  in  each 
cylinder-head,  so  as  to  be  alternately  acted 
on  by  the  steam  in  the  cylinder  and  drawn 
within  the  wheel,  so  as  to  pass  and  clear  the 
abutmente  or  stops. 

2.  A  peculiar  construction  of  six-way 
cock,  or  steam-head,  having  a  steam  pas- 
sage leading  to  its  plug- seat,  two  steam 
passages  leading  from  the  plag-seat  to  oppo- 
site chambers  of  the  cylinder,  two  exhaust 
passages  leading  from  opposite  chambers  of 
the  cylinder  back  to  the  plug- seat,  and  one 
passage  leading  from  the  plag-seat  to  the 
exhaust  pipe— the  cock  plugs  being  provided 
with  suitable  openings  and  passages  to  make 
communication  to  or  from  the  steam  and 
exhaust  pipes  to  either  division  of  the  cylin- 
der, or  to  close  both. 

3.  A  mode  of  uniting  the  face  and  side 
packing  pieces  of  the  pistons  and  abutmente, 
so  as  to  make  them  steam-tight  at  their 
comers,  by  dovetailing  them  in  manner 
described. 

4.  A  mode  of  packing  the  sides  of  the 
packing  rings  or  packing  pieces  of  the  seve- 
ral parts  of  the  engine,  by  turning  grooves 
in  them,  and  fitting  the  said  grooves  with 
some  soft  metal  or  metallic  alloy,  which 
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admits  of  their  being  eaeily  groand  and 
fitted  in  their  places. 

William  Hambr,  of  Manchester.  For 
eertatn  improvenunU  in  loom$  Jbr  wtaving. 
Patent  dated  July  3,  1851. 

The  improYements  claimed  under  this 
patent  are-« 

1.  The  adaptation  to  and  employment  in 
looms  for  wearing  or  manufaetnring  textile 
fabrics,  of  sliding,  expanding,  and  contract- 
ing temples  and  their  connections,  operat* 
ing  in  a  self-actiog  manner,  for  the  porpose 


of  stretching  the  fabric  and  maintafning  it 
in  a  state  of  tension  as  mannfactnred. 

2.  The  adaptation  to  or  employment  in 
looms  for  weaving  or  manafactnring  textile 
fabrics  of  stationary  checker  bars,  whether 
of  wood  or  metal,  if  affixed  to  the  framing 
of  the  loom,  and  of  wood  if  affixed  to  the 
moving  parts  of  the  loom,  arranged  and 
acting  for  the  purpose  of  eheckiog  the  more- 
ment  of  the  picking  sticks  after  the  throwing 
of  the  shuttle. 
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Thomas  Bsmett,  of  Kingston-upon-HuU,  grocer. 
for  improTomonti  In  msehfnenr  for  grinding  wheat 
sod  other  gndn.  January  8 ;  ttx  months, 
f  Joseph  Addenhrooke,  of  Bartlett'i-paMagv,  Lon- 
don, envelope  manuftoturer,  for  improvcftaents  in 
the  manufaetnre  of  envelope!,  and  in  machinery 
uaed  therein.    Janoaiy  8;  six  monthi. 


Charles  Dickson  Archibald*  of  Portland-place, 
Middlesex,  Etq.,  fbr  improvemente  in  the  maou- 
fheture  of  bricks  and  other  artieles  made  of  pisatle 
msteriali,  and  in  cutting,  sheping,  snd  dreeslng 
the  tame,  as  alto  stone,  wood  and  metala,  and  In 
machinery  and  apparatus  employed  thenin.  (Belof 
a  eommttnieation.)    Januaiy8;  aixmontht. 
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BOOOBTT'S  PATBMT  OA8  BATHt  AMD   KITeHBMS. 

Wb  now  fulBl  a  too  long  unfulfilled  promise  (vol.  liv.,  p.  299}  to  proaent  our 
readers  with  some  exemplificationB  of  Mr.  Boggett's  new  method  of  applying  coal-gaa 
to  heating  as  well  as  lignting  purposes.^ 

Fig.  1  represents  a  oas  bath,  whicV possesses  in  a  pre-eminent  degree  the  three 
most  essential  properties  of  such  an  apparatus — first,  portability,  the  whole  weight, 
when  made  in  sine,  not  exceeding  what  a  couple  of  hands  can  readily  move ;  second, 
convenience  of  use,  the  gas-burner  being  attached  to  the  bath,  and  lighted  in  an 
instant ;  and  third,  accessibility  in  every  part  for  purposes  of  cleansing  and  repair. 
The  water  is  heated  by  a  cluster  of  hollow  vertical  plates,  placed  at  the  foot  of  the 
bath,  in  close  proximity  to  the  burner,  and  it  can  be  raised  in  less  than  twenty 
minutes  to  a  temperature  of  110''  Fahr.  The  lighting  is  eflfected  by  drawing  out  a 
horizontal  tube,  perforated  at  top  with  a  row  of  holes ;  then  letting  on  the  gas  into 
this  tube  (by  a  small  tap  not  shown  in  the  figure) ;  and  next  applying  a  light  to 
the  jets  of  gas  emitted  from  the  row  of  holes  $  after  which  the  tube  is  turned  round 
on  its  axis,  and  applied  to  the  lighting  of  a  series  of  larger  burners. 

Fig.  2  represents  a  portable  gas  kitchen,  which  much  exceeds  any  apparatus 
of  this  description  which  we  have  vet  seen  for  its  exceeding  cleanliness  and 
entire  freedom  from  unpleasant  smell.  It  owes  its  superiority  in  these  respects 
to  this  circumstance,  that  in  all  those  cooking  operations,  where  the  article 
to  be  cooked  is  exposed  to  the  direct  action  of  the  heat,  as  in  roasting  and  broiling 
— the  heat  is  applied  downwards  instead  of  upwards,  as  usual — whereby  the  poasi- 
bility  of  any  of  the  gas  vapours  coming  in  contact  with  the  food,  or  of  any  uncon- 
sumed  particles  of  carbon  being  deposited  in  the  shape  of  soot,  is  completely 
avoided.  Heating  by  ascent  is  confined  to  the  processes  of  boiling,  stewing,  and 
baking,  in  which  the  articles,  being  placed  in  covered  vessels,  run  but  small  risk  of 
being  afiected.  Where  the  gas  used,  however,  is  pure — as  it  may,  and  ought  to  be 
in  all  cases — ^it  imparts  no  perceptible  flavour  in  any  case  to  the  food  cooked  by  it ; 
much  leas  so,  indeed,  than  coal  or  wood.  The  saving  in  expense  is  something 
quite  enormous.  One  of  these  kitchens,  covering  a  superficial  space  of  not  more 
than  a  foot  square,  and  with  one  burner  only,  consumes  but  12  cubic  feet  of  gas 
per  hour,  at  a  cost  of  less  than  three  farthings ;  and  it  will  at  one  and  the  same 
time  do  all  the  roasting  and  boiline  requhred  for  a  large  family. 

Fig.  3  represents  a  gas-pot  for  heating  soldering-irons. 


booobtt's  pbismatic  rbfractobs  roa  oas-bitbnbbs. 


Mr.  Boggett  has  also  recently  patented 
an  exceedingly  useful  application  of  opti- 
cal science  to  gas  lights,  whereby  they 
are  increased  full  threefold  in  brilliancy, 
without  the  slightest  additional  expendi- 
ture of  gas.  It  consists  simply  in  placing 
a  long  prismatic  lens  on  each  side  of  an 
argand  burner,  as  represented  in  fig.  4 
on  our  front  page,  by  which  the  appear- 


ance of  three  perfect  flames,  all  of  equal 
power,  is  produced.  These  lenses  may 
be  applied  to  anv  description  of  burner 
whatever,  but  the  patentee  prefers,  of 
course,  his  own  burner,  with  lateral  jet- 
holes,  patented  by  him  in  1850,  and  now 
generally  known  as  **  the  smokeless 
urner. 


MB.    BABBAOB   on  TBE  ORBAT  BXHIBITtON. 

(Continued  from  page  35.) 


We  retarn  to  the  qaestion,  What  has 
Englaud  done  for  Mr.  Babbage  ? 

We  iiientioDed  before  tliat  so  long  ago  as 
1815  and  1816,  two  elaborate  Memoirs,  on 
the  Calculoa  of  Functions,  were  published 
by  Mr.  Babbage  in  the  "  Transactions  of 
the  Royal  Society," — tbey  formed  a  com- 
plete treatise  on  the  subject,  as  we  have  said. 


of  the  greatest  importance  to  Engliah  ma- 
thematical science.  We  had  nothing  like  it, 
and  the  author  has  since,  in  different  modes, 
done  much  to  show  oar  mathematicians  the 
various  applications  of  this  branch  of  ana- 
lysis. The  Royal  Society  professes  to  give 
medals  to  the  successful  cultivators  and  im- 
provers of  such  sciences.    Has  the  Society 


MB.   BABBAGB  ON   THB  GBBAT  BXHIBITION. 


AS 


oompllmeoted  iti  dUtinguUhed  member  for 
Ilia  masterly  rtscys  on  a  sabjeot  wbicb,  at 
Um  tiflM  tbey  wera  published,  was  new  to 
pbfloiopbyt  and  for  bii  other  ▼alaable  laboara 
ID  thia  department?  We  have  examined 
tbe  « Pbiloiophtcal  Tranaaotions,"  and  if 
the  Royal  Society  bis  had  the  diieretion  to 
giva  Mr.  Babbage  one  of  their  medala  for 
hia  nniqiw  and  original  memoirs  on  thia 
topic,  we  have  been  unable  to  And  any  avi- 
desee  of  the  fact.  Again  ;  Mr.  Babbage's 
invaDtiott  of  neehanical  notation  was  aa 
Bovel  aa  it  was  exteosiTely  serficeable — a 
BMmoir  on  the  subject  was  published  in  the 
<•  Pbilocophical  Transaetioua."  Did  that  ex- 
tanaion  of  human  ](nowledge  meet  with  the 
Bociatj'a  chief  mark  of  approbation  ?  We 
CMBot  find  that  it  did.  How  can  this  haTC 
been  ?  Are  the  memoirs  which  carry  off  the 
medals  ao  transcendantly  sctentific  that  even 
such  eaaays  as  Mr.  Babbage'a  stand  no 
ehane^-or*  at  all  aTenta,  are  not  so  distin- 
guished ?  We  cannot  exactly  say ;  but  if 
common  report  may  be  r(>lied  upon,  there  is 
a  ruling  clique  (of  which  Mr.  Babbage,  to 
his  praise  be  it  aaid,  is  not  one,)  who  have 
usually  been  in  the  practice  of  shuffling  for 
the  medals.  And  the  shnfflhog  is  somewhat 
after  thia  fashion  :  One  puts  aside  Mr.  Bab. 
bsge's  papers  as  too  muthemat^l  to  com- 
pete for  the  medals  awarded  to  philosophy  ; 
while  another  prononnces  them  to  be  too 
philosophical  to  gain  a  medal  adjadged  to 
mathematics ;  and  so  between  them  the 
papers  are  passed  by  altogether.  We  bare 
bean  told  that,  much  in  the  tame  way,  the 
masterly  memoir  on  the  '*  Geometrical  In- 
vestigation of  the  Laws  of  Magnetism," 
by  our  revered  afld  lamented  friend,  Pro- 
isssor  Davies,  was  treated.  Daviea,  tike 
Mr.  Babbage,  stood  no  chance  for  a  medal 
wUch  depended  upon  a  shuffle.  Look  again 
at  the  treatment  Mr.  Babbage  haa  received 
In  regard  to  the  Great  Exhibition.  There 
was  not  a  scientific  man  of  any  note  In  the 
univeraal  gathering  in  Hjde  Park,  come 
from  nhat  country  he  may,  to  whom  the 
name  of  Babbage  was  unknown  ;  nor  has 
there  been  a  siagle  visitor  who  hss  seen  any 
machine  like  Mr.  Babbagc/a,  even  in  its  in- 


completed state— there  is  nothing,  in  fiMt, 
like  it  in  the  world.  The  renowned  men, 
who  have  visited  the  Crystal  Palace,  may 
well  have  asked,  **  Why  do  we  not  see  the 
nsme  of  Babbage  in  the  list  of  the  Roysl 
Commissioners— and  where,  in  this  msgnift- 
cent  collection  of  the  worka  of  scienoe,  the 
ek^9  d*(BU9re9  of  all  nations,  can  we  find 
the  Difference  Bngine  that  haa  added  a  luatre 
to  the  glory  of  this  country  V*  How  greatly 
must  such  inquirers  have  been  sarpriscd 
when  they  heard  that  Mr.  Babbage  had  bed 
nothing  to  do  with  the  Exhibition,  and  that 

the   SnOINB    WA8   NOT   IN    THB    PaLACB  I 

How  utoniahingly  different  ia  the  treatment 
of  men  of  science  in  other  countries— which 
we  are  taught  to  look  upon  as  iea  civilized 
than  our  own  !  We  will  give  an  instance 
which  the  llluMtrattd  Nnn  for  September 
20th,  supplied,  under  the  bead  SioffgV* 
Caleuiatinjf  MacAi$ie,  Mr.  Stoffel  ia  a 
native  of  Warsaw,  and  sent  hia  machine  to 
the  Exhibition  of  that  city ;  a  Committee  of 
Professors  of  the  Academy  was  appointed 
tj  examine  it,  who  expressed  their  high  ap- 
probation of  the  invention,  and  coodaded 
by  saying  that  the  inventor  deserved  the 
highest  reward  and  support.  For  this  sup- 
port and  appreciation,  Mr.  Stoffel  did  not 
look  in  vain.  The  Prince  Paskewitch  Eri- 
vaasky,  Lord-lieutenant  of  the  kingdom  of 
Poland,  having  been  made  acqaainted  with 
this  important  invention,  aent  for  the  inven- 
tor to  produce  his  machine  at  the  vioe-regal 
lodge,  and  having  by  occnlar  demonstration 
convinced  himself  of  the  importance  of  the 
invention,  enabled  Mr.  Stoffel  to  present  his 
machine  at  the  Imperial  Academy  of  St. 
Petfrsburgh,  which  reported  in  its  favour. 
Under  the  same  high  patronage,  he  was 
afterwards  presented  to  the  Emperor,  who 
was  so  gratified  with  his  invention,  that  he 
ordered  a  sum  of  1,500  silver  rubles  to  be 
paid  to  him  as  a  gratification,  out  of  his 
private  porse.  No  doubt,  Mr.  Stoffel's 
machine  is  a  very  ingenioua  contrivance. 
The  Jury  have  awarded  him  a  medal  for 
the  invention ;  but  giving  it  the  fullcat 
credit  for  the  performance  of  all  that  it 
pretends  to  do,  it  is  a  mere  bagatalie  when 

i>2 
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coBpired  with  tbe  lOTSiition  at  Mr.  Bib- 
baji,  if  mj  inoh  eompariMni  ctD  be  mide. 
Let  the  reader  oontrut  the  treatTomt  whioh 
bu  attiaded  Mr.  Stoffd'e  innntlon  with 
what  Mt.  Babbtge't  hai  eiperieoced.  Hr. 
StofTel  met  with  waim  Menda  in  the  Pro- 
hftan  near  him — «  powerful  adToeate  in 
the  PHnce  preddlng  onr  hi*  mnintrx,  and 
wia  boQoored  b;  tha  coantenanae  and  mnnl- 
fioance  of  the  Imperial  Cttr.  Aod.laatlr, 
hia  inTintion  baa  been  dliUngniihed  bj  ob- 
taining a  medal  at  the  Grand  Kipoaitian  of 
all  Nation*.  On  tha  otbar  hand,  Mr.  Dab- 
bage,  at  tie  vUh  of  the  GoTemmant, 
nndertook  to  eonalrnet «  Difference  Engine 
which  ahonld  print  ita  reaulta ;  he  continued 
toworlcat  the  engine  from  1822  to  IB34, 
refoiii|  in  the  mean  Ume  other  aourcei  of 
profitable  ocoopation,  one  of  wlkich  wai  an 
oBeroTabontSiSOOJ.a  jear.  Beddeaaiong 
term  of  inceaaant  labour,  for  which  he  re- 
eelTOd  no  ackoowledgment,  ha  apent  np- 
warda  of  20,000/.  in  making  eiperimenta; 
and  br  all  thia,  lie  teili  ni,  (hat  BTery  «p- 
plieatton  for  a  anitable  appointment  In  the 
pnblio  terrloe  waa  nnaacecaafnl,  and  the 
crowning  act  of  the  Ooternment  patronage 
In  tbe  matter  hai  been  thxt  tbty  have  not 
plaeed  tbe  Difference  Engine  In  the  Eipoil- 
UOD  of  tiie  An*  and  Sdonce*  of  ail 
Nation*  I  Tlie  ma*t  aalODiahing  piece  of 
mechaniam  that  human  ingenuity  iia*  erer 
wmoeiTod  and  eanied  into  effect,  ia  the  pro- 
duction of  an  Bngliihman ;  and  the  anr- 
priaini  ioTention  haa  been  liept  in  the  baek- 
gronod  bj  ita  patroni  1 1  The  engine 
would  hai«  added  to  the  national  credit, 
high  a*  it  atood,  in  tbe  light  of  tbe  nniTcr- 
m1  cooconrae ;  for  InTcntion  and  mechanical 
eontrifanoe,  the  eonntrj  bu  been  deprired 
of  that  credit,  and  eommon  jnatioe  to  Eng- 
liah  (ciMee  haa  been  perrertad,  Wa  deiire 
all  thia  hu  bappined?  How 
Babbage'f  Talnable  Memoir*, 
liar  iDTSntian),  aliMild  haT« 
eated  with  auch  depreiaing 
ighting  neglect?  How  i*  it 
r  ill-fortune  baa  attended  all 
^ta«t  la  the  reaaon  that  hia  long 
ital  ezertioii,of  an  Hercnleu 


iclnd,  in  the  oanie  of  Biitiah  tdence  lua 
brooght  bim  onlj  peraonal  loaa;  and,  to 
aome  eitent,  public  reproach  ?  That  Eng- 
land ahonld  ioTite  all  nationa  to  aend  their 
cbief  work*  of  arti  and  praducticna  of 
adence  to  the  grand  Diorama — and  keep  the 
moat  aurpriiing  work  in  etlatenoe  —  ooo- 
triied  and  brooght  to  perfection  by  one  of 
tier  own  aon* — ihnt  up  from  public  view  ? 
Why  haa  Great  Britain  encouraged  all  the 
lUoatrioua  man  of  adenoo  In  the  world  to 
come  to  the  unliertal  aawmbUge,  and  to 
diipla;  to  the  world  what  tha;  reckon  u 
their  chief  worka,  and  haa  kept  one  of  tier 
moat  noted  and  wtdelj  -  known  men  of 
acience,  a*  well  aa  the  aitonliliiDg  (iroduo* 
tion*  of  bl*  inventiTo  powen,  in  the  abade  ? 
Theae  are  qneation*  that  mnat  apootaneonalf 
occur.  Can  the  Reader  anawer  then  ?  If 
he  cannot,  let  him  pernie  end  ponder  on 
the  following  almple  narratiTC  taken  from 
the  chapter  on  "  The  iHTBiom*  ofSdenoe," 
In  tbe  book  before  na~if  »a  miitake  not. 
It  will  thorongbl;  explain  the  mjaterT 
which,  at  flrtt  light,  appeara  to  oTcrahadow 
the  anbject ; 

B;  aome  atrange  comUnation  of  circmm- 
itanoE*,  a  quarrel  in  which  I  bad  no  part, 
and  wiUi  whoia  origin  I  am  uoaeqnainted, 
■eem*  to  hare  had  an  unanticipated  effect  in 
impeding  the  conatmcticn  of  the  Calenlating 
Ei^nea. 

At  the  time  of  the  foundation  of  tbe  Aa- 
tronomical  Bodetj.  Sir  Jamea  South,  whoae 
cbaenatorrand  whoae  honae  were  hotpitabl; 
open  to  tjiij  cultirator  of  aatronom;,  wa* 
on  terma  of  iotimale  frlendihlp  with  almo*t 
all  of  thoi*  peraon*  at  that  period  moat  emi- 
nent In  aclence.  It  i*  (nffldent  to  mention 
the  oimea  of  Wollaaton  and  Dar;,  and  to 
add  that  when  tbe  late  Mr.  Fallowa  waa  ap- 
pointed Aatronomer  at  the  Cape,  although 
pretioualj  a  atranger,  lie  became  for  aeTenl 
month*  the  gnett  of  Sir  Jkmtt  South,  nho 
aaiiatcd  him  in  acquiring  that  practical 
itnowledge  of  Initrument*  lO  neceaiarf  in 
hit  new  It 0 cation.* 

In  1829,  Sir  Jamea  Soath  waa  eleoted 
Fretident  of  the  Aatronomloal  Societjr.  It 
now  appeari,  howcTcr,  that  prcTicuilj  Ut 

Henchat,  campltlM  Itat  uiRilnillaoofUOdonlilc 

awir^td  the  i^nat  ajttohomlcal'pilie  of  the  InttS- 
tutoarFnnci  In  lilS,  and  lb*  medal  oCtlw  Altro- 
Domlril  aKiel]'  of  London  in  IIM. 
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this  appointment,  a  partis  had  bten  formed 
mdrerte  to  Sir  J.  Sooth,  which  party,  with 
the  Tiew  of  thwarting  him,  placed  in  the 
office  of  Secretary  the  Rev.  Richard  Sbeep- 
alianks,  Fellow  of  Trinity  College,  Cam- 
bridge.* 

In  March,  1831,  the  Board  of  Visitors  of 
the  Royal  Obserratory  of  Greenwich,  met 
at  the  Admiralty,  to  consider  the  propriety 
of  separating  the  daties  of  Superintendent 
of  the  Nantieal  Almanac  from  those  of 
Astronomer  Royal.  The  new  arrangement 
was  advocated,  amongst  others,  by  Sir  J. 
Sonth,  and  after  some  discnssion,  in  which 
Capt.  Beanfort  and  myself  took  part,  it  was 
ultimately  carried.  As  we  were  leaving  the 
meeting-room,  Mr.  Sheepshanks,  addressing 
me,  said  t  ''  I  am  determined  to  put  down 
Sir  James  South,  and  if  you  and  other 
respectable  men  will  give  him  year  support, 
I  will  pat  you  down."  He  at  the  same  time 
told  me  he  "  intended  to  put  Csptain  Bean- 
fort  down." 

.  During  the  course  of  1832,  it  was  found 
that  the  large  equatorial  mounting  which 
bad  been  oontrived  and  executed  by  Trough- 
ton,  for  his  friend  Sir  J.  South's  twelve-inch 
object-glass,  was  an  entire  failure.  This 
produced  at  the  time  a  difference  between 
two  friends  who  esteemed  each  other  highly, 
and  who  had  been  for  years  united  by  reci- 
procal acU  of  kindness  in  ties  of  '*  very  in- 
iimate"  fnendship.  Well  acquainted  my- 
self with  the  character  of  the  parties,  and 
the  circumstances  of  the  case,  I  have  not 
the  slightest  doubt  that  this  unfortunate 
affair  might  easily,  by  the  exertions  of  judi- 
cious friends,  have  terminated  in  the  entire 
restoration  of  their  former  friendship.  But 
this  was  a  course  which  the  Rev.  R.  Sheep- 
shaaka  took  effectual  means  to  prevent. 
Having  himself  a  *'per$onaV'  quarrel  with 
Sir  James  South,  he  •*  offered"  his  services 
to  assist  Messrs.  Troughton  and  Simms. 
He  '*  offered  to  go*'  himself  to  examine  the 
instrument  in  Sir  J.  South's  Observatory, 
and  •'  got  kit  friend,  Profeesor  Airy,  to  go 
with  him,*'  for  the  purpose  of  remedying 
the  defects  of  the  equatorial. 

Notwithstanding  he  was  told  by  Mr.  Simms 
that  ••  Sir  /.  South  had  declared  that  no 
pereon  could  have  been  pitched  upon  more 
obnoxiouethan  youreelf,"  he  stUl  peraevercd 
in  obtruding  himself  into  Sir  J.  South's 
Observatory  as  the  agent  of  Troughton  and 
Simmi,  until  it  was  at  last  discovered  that 
no  after  contrivances  or  expense  could  cor- 
rect the  errors  of  an  instrument  itself  radi' 
eally  defective  in  principle. 


It  may  readily  be  supposed  that  the  con- 
tinuance for  months  of  these  visits  by  Mr. 
Sheepshanks  and  Professor  Airy,  and  the 
irritating  correepondence  consequent  upon 
them,  which,  though  nominally  that  of 
Troughton  and  Simms,  was  really  ''  directed 
by"  the  Rev.  R.  Sheepshanks,  destroyed 
all  hope  of  a  reconciliation.  The  parties 
then  had  recourse  to  the  Court  of  King's 
Bench,  and  it  was  curious  to  observe  the 
vigour  and  energy  with  which  the  Rev.  R. 
Sheepshanks  applied  himself  to  the  exercise 
of  his  earlier  studies.* 

Having  volunteeredhin  services  to  Messrs. 
Troughton  and  Simms — he  '*  wrote  every 
letter"  for  them  during  the  subsequent  law- 
suit-^he  acted  for  them  in  all  the  various 
characters  of  ** friend**  and  **  advieer^* — 
of  **  workman"  and  **  agent** — of  **  attor- 
ney" and  "  eot<n«e/;"t  he  made  an  **  affi- 
davit** in  the  case— became  a  toitnese  him- 
self— and  undertook  to  intimidate  witneetet 
on  the  opposite  side. 

This  latter  performance  is  fortunately 
rare  in  England,  and  is  so  remarkable  that 
it  is  necessary  to  give  some  account  of  the 
proceedings. 

Not  wishing  to  become  involved  In  so 
disagreeable  a  case^  I  had  refused  to  be  a 
witness  on  the  part  of  Sir  J.  South.  Hav- 
ing, however,  had  some  conversation  on  the 
subject  with  the  late  Lord  Abinger  (then 
Mr.  Scarlett),  he  represented  to  me  that  my 
evidence  was  essential  for  the  justice  of  the 
case,  and  upon  that  ground  I  reluctantly 
waived  my  objection  to  appear  as  a  witness. 
Having  been  examined  in  chief  on  the 
seventeenth  day  of  the  Arbitration,  I  re- 
mained in  the  room  a  few  minutes  after  the 
Arbitrator  had  left  it.  The  Rev.  R.  Sheep- 
shanks,  the  only  other  person  then  present, 
addressing  me,  said,  '*  it  was  necessary  to 
dieeredit  me  because  I  had  supported  Sir  J. 
South."  He  added,  that  '*he  would,  at  a 
future  time,  attach  me  publicly  on  another 
eubjeetf  on  account  of  the  part  I  had  taken 
in  this  matter." 

The  remembrance  of  his  former  threats 
more  than  four  years  before  at  the  Visitation 
at  the  Admiralty,  added  to  the  knowledge  of 
the  unremitting  perseverance  with  which  he 
had  carried  on  his  hostility  to  Sir  J.  South, 
satisfied  me  that  it  would  be  unsafe  for  the 
cause  of  truth,  and  possibly  injurious  to 
myself,  if  I  were  not  to  take  measures  for 
making  known  the  nature  of  the  weapons 
which  the  Rev.  R.  Sheepshanks  was  em- 


•  "  Wben  he  (Sir  J.  8.)  was  elected  President,  I 
(Rev.  R.  8.)  was  elected  Secretary  to  keep  him  In 
order." 


*  At  an  earlier  period  or  his  lire,  his  studies  were 
directed  towards  the  profession  of  the  law. 

t  On  the  19th  July,  1836,  at  the  2Srd  meeting 
under  the  Arbitrator,  the  Rev.  R.  Sheepshanks 
crou-examinid  Mr.  Savage,  the  architect. 
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ploying.  At  h«  hid  Teotared,  after  mj 
having  gWen  evidence  on  oath,  to  threaten 
me  with  injury,  with  the  hope  of  inducing 
me  to  modify  that  evidence  on  cro8a>exami- 
nation,  ft  appeared  to  me  probable  that  he 
might  have  been  tamperiDg  with  the  evidence 
of  other  witneates  in  the  aame  cause,  who 
from  their  position  or  circumatances  in  lifo, 
might  be  compelied  by  the  fear  of  his  ven- 
geance to  shape  their  e?idence  so  aa  to  adapt 
it  to  hfs  views. 

The  Rev.  R.  Sheepahanki  discovered  on 
reflection  no  impropriety  in  this  course  of 
intioiiddting  witnesies,  or  of  atcackiog  those 
who  could  not  be  induced  to  take  up  hit 
own  private  quarrels.  He  thus  defended 
both. 

''  I  think  it  alhwabie  to  throw  dovm  thi 
gauntlet  in  ihie  manner,** 

**  I  have  another  grotmd  of  dispuie  with 
Captain  Beaufort,  and  eertainlp  intend  to 
put  him  down." 

The  gallant  Admiral  has  survived  many  a 
dangerous  day,  and  needs  not  the  pen  of  a 
friend  to  protect  his  honest  and  well-earned 
fame. 

The  reader  may  ptrrhaps  be  astonished  at 
the  statement  made  in  the  preceding  pages, 
and  feel  disposed  to  consider  it  an  ejc  parte 
statement.  It  it  entirely  an  ex  parte  state- 
ment: it  is  not  necessary  for  its  support 
that  the  reader  should  give  credence  even  to 
that  suiall  part  of  it  which  appears  to  rest 
on  my  own  evidence  before  the  Arbitrator. 
The  whole  of  it  ie  founded  entirely  on  the 
testimony  of  the  Uev.  R.  Sheepshanks  Atm- 
telf.  Every  statement  of  those  which  are 
marked  aa  quotations  was  either  elicited 
from  him  on  his  cross-examination,  or  in 
the  few  instances  in  whicli  it  came  from 
myself,  its  correctness  was  confirmed  by  his 
subsequent  admission  or  re  statement.  After 
my  statement,  and  the  Rev.  R.  Sheepshanks' 
reply  to  it,  the  Arbitrator,  addressing  him, 
said — 

"  With  respect  to  the  matter  of  fact,  you 
agree  ?  '* 

Rev.  R.  Sheepshanks.  "  Yes,  we  agree 
as  to  the  matter  of  fact.'* 

Professor  Airy,  who  was  afterwarJs  ap- 
pointed Astronomer  Royal,  had  long  before 
become  as  deeply  engaged  as  his  friend  Mr. 
Sheepshanks  in  this  most  unfortunate  quar- 
rel. Years  of  aggravating  delay  and  dis- 
cussion resulted  from  the  procrastinated 
reference,  and  at  length  one  of  the  partiety 
Mr.  Troughton,  being  dead,  a  decision  not 
satisfactory  to  either  was  given  in  December, 
1838.  But  the  inextinguishable  desire  "to 
put  down  Sir  James  South"  survived  the 
lawsuit,  which  was  only  need  as  a  means, 
and  reappeared  from  time  to  tim^  through 
the  aid  of  the  preta,  id  forcible  but  some- 


what unmeasured  charges  and  recriminations 
b<?tween  the  Astronomer  Royal,  the  Rev.  R. 
Sheepshanks,  and  others  on  the  one  aide* 
and  the  astronomer  of  Cimpden  Hill  on  the 
other. 

It  was  a  curious,  though  a  very  painfnl 
study,  to  observe  from  time  to  time  the 
various  consequences  of  this  fend. 

Against  those  men  nf  science  who  refosed 
to  forsake  their  ancient  social  relatione  with 
Sir  James  South,  m  system  of  disparagi^ment 
was  maintained  which  could  not  fail  in  the 
course  of  time  to  produce  its  eiTeots.  The 
avowed  object  of  the  party  of  which  the 
Rev.  R.  Sheepshanks  was  the  organ,  was, 
in  his  own  espressive  words,  to  discredit 
and  put  down  every  reepeetable  person  who 
supported  Sir  J.  South. 

It  was  melancholy  to  observe  the  gradual 
change  in  the  expression  of  opinions  by 
some  of  these  qualified  from  their  knowledge 
to  guide  the  opinion  of  the  public.  Inti- 
midated at  first  into  silence,  the  uncontra- 
dicted assertions  of  those  around  them  then 
got  possession  of  their  minds,  until  at  length, 
without  any  new  examination,  they  were 
flattered  into  an  aoquiescence  in,  if  not  in- 
deed into  the  expression  of,  opinions  entirely 
opposite  to  their  former  ones.  These  new 
views  were  doubtless  conveye.)  by  their 
flatterers  to  other  ears,  and  thus  the  proceat 
of  *'  ditereditiny  every  respectable  person" 
opposed  to  them,  was  carried  on  under  the 
authority  of  honourable  names. 

One  after  another  almost  all  Sir  James 
South's  old  friends  and  acquaintance  amongst 
men  of  science  only,  however,  were  alienated 
from  him. 

One  man  was  alarmed  by  the  fear  that 
some  inaccuracies  in  his  astronomical  publi- 
cations should  be  severely  criticised.  Of 
another  it  waA  hinted  that  his  mathematics 
were  all  wrong,  and  might  he  shown  up. 

Those  who  were  timid  feared  the  anger  of 
the  dominant  party  ;  those  who  were  young 
might  have  their  proiipects  blighted  by  even 
appearing  in  friendly  reUtions  with  him  who 
supported  the  unequal  conflict;  tho^e  who 
were  old  loved  repose,  and  found  it  easiest 
to  appear  to  side  witii  the  most  numerous 
party ;  whilst  those  who  suw  through  the 
whole  of  it,  had  better  things  wherewith  to 
occupy  their  minds,  than  to  attend  to  suck 
affairs. 

It  is  obvious  to  all  who  have  obaerved 
society  that  such  a  system  of  '*  discrediting  " 
carried  on  for  a  series  of  years,  especially 
against  one  too  much  occupied  or  too  proud 
to  expose  it,  must  end  in  establishing  the  set 
of  opinions  propagated  by  the  party.  Honest 
and  even  tolerably  well-informed  persons, 
will  at  length  be  misled,  and  be  found  to 
adopt  them. 
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It  if  always  difficult  to  trace  intriguen  up 
to  a  direct  intercourse  with  Govemment.  In 
the  present  case,  the  Tanity  of  tome  of  them 
OTarcame  their  judgment,  and  they  gave 
Uiamselvea  out  as  advisers  of  the  Government 
on  scientific  subjects.  To  these  I  shall  not 
at  present  refer,  but  confine  myself  to  citing 
from  official  documents  two  cases  of  direct 
oommudcation  with  the  GoTernment[by  per« 
sons  on  whose  judgment  it  appears  to  have 
relied. 

The  Whigs  seemed  to  have  had  great  con- 
fidence in  the  devotion  of  the  Rev.  R.  Sheep- 
•hankt  to  their  interests*  since  they  took  the 
extraordinary  step  of  appointing  him,  al- 
though a  clergyman,  one  of  the  Boundary 
Commissioners  under  the  Reform  Bill ;  and 
he  is,  I  believe,  at  present,  one  of  the 
Standisrd  Measure  Commission. 

The  Astronomer  Royal,  besides  his  situa- 
tion at  Greenwich,  has  been  a  member  of 
aeverdl  Commissions : 

The  Tidal  Harbour  Commission. 

The  Standard  Measure  Commission. 

The  Harbour  of  Refuge  Commission. 

The  Railway  Gauge  Commission. 

The  following  are  extracts  from  his  An- 
nual Reports  t 

**  Tha  Board  of  Admiralty,  on  my  repre- 
Mutation  of  tlie  interruption  to  our  business 
caused  by  the  rating  of  so  many  chronome- 
ters, and  bp  my  own  employment  on  public 
tntinem  mw&nneeied  with  the  Obeervatory, 
immediately  sanctioned  the  employment  of 
an  additional  computer." — Attron.  Royal, 
i^p.  June  1841,  p.  7. 

"  On  former  occasions  I  have  avowed, 
vrithout  scruple,  that  I  do  not  consider  the 
Royal  Obaervatory  as  a  mere  isolated  place 
for  the  conduct  of  astronomical  observationi. 
I  consider  it  a  part,  perhaps  the  most  im- 
portant part,  of  the  scientific  institntioos  of 
this  eoantry."— P.  18. 

**  In  ooncloding  this  long  Report,  I  have 
been  uniformly  supported  by  the  confidence 
^f  the  Government,*^ — Attron.  Royal^  Rep. 
June  1844,  p.  20. 

The  fbUowing  extract  of  a  letter  from  the 
Astronomer  Royal  to  the  late  Sir  Robert 
Peel,  sliows  that  bis  time  was  so  occupied 
with  the  labours  of  the  Railway  Gauge  Com. 
mission,  that  he  was  unable  to  draw  up  a 
memorial  which  he  had  himself  proposed, 
evca  though  it  related  to  an  astronomical 
subject — our  Colonial  Observatories. 

.  .  .  •  "  I  have  been  so  closely  em- 
ployed on  the  papers  of  the  Railway  Gauge 
Conminlon,  that  it  haa  been  impossible  for 
me  to  draw  up  a  memorial  before  the  pre- 
aent  time.    ....    "  April  16th,  1846. 

"  To  the  Right  Hon.  Sir  Robert  Peel, 
Bart,&o." 


**  By  the  giving  opinions  on  subjects  of 
railways  and  other  mechanical  mattert  re- 
f erred  to  me  by  Government,  It  has  appeared 
that  our  energies  are  not  wholly  absorbed 
in  the  mere  astronomy  of  the  Observatory." 
— Astron,  Royal,  Rep.  June  1846,  p.  10. 

(N.B.  The  italics  do  not  occur  in  the 
original  qaotations.) 

Now  it  is  evident  from  thpse  extrscts 
from  Reports  of  the  Astronomer  Royal  to 
the  Board  of  Visitors,  and  from  other  facts, 
that  be  wishes  himself  to  be  considered  the 
general  referee  of  (rovernment  in  all  scien- 
tific questions. 

The  office  of  Astronomer  Royal  is  one  of 
great  importance  :  it  requires  the  undivided 
energy  and  talents  of  one  person ;  and  great 
as  Mr.  Airy's  abilities  undoubtedly  are,  yet 
it  is  highly  injudicious  to  divert  them  from 
their  legitimate  object, — the  direction  of  the 
many  arduous  duties  of  the  establishment 
over  which  he  presides. 

During  many  years  I  hsve  frequently 
found,  in  my  communications  with  members 
of  Government  on  subjects  connected  with 
the  Calculpting  Engines,  difficulties  on  their 
part  which  remained  entirely  unexplained ; 
— unseen  obstacles  which  were  never  alln* 
ded  to,  but  whose  existence  could  not  be 
doubted. 

Although  frequently  warned  by  personal 
friends  that  it  was  unwise  to  neglect  such 
machinations  as  those  which  1  have,  at 
length,  been  reluctantly  compelled  to  ex- 
pose ;  yet  I  was  unwilling  for  a  long  time 
to  believe  that  they  were  directed  against 
myself. 

I  have  now  traced  the  connection  of  the 
Rev.  R.  Sheepsljanks  (who  had  avowed  his 
determination  "  to  discredit  me,"  and  also 
to  *'  attack  me  on  another  subject  at  a 
future  time"),  through  his  friend  the  Astro- 
nomer Royal,  with  the  Government.  Ac* 
cording  to  the  Astronomer  Royal's  own 
statement,  he  was  their  adviser  on  all  scien- 
tific subjects.  The  Government  had  no 
other  official  adviser,  and  would  scarcely 
have  ventured  to  decide  upon  points  con- 
nected with  some  of  the  most  profound 
questions  of  mathematics,  on  their  own 
responsibility. 

There  are,  I  am  aware,  other  channels 
than  those  of  official  reports,  by  whioh  the 
Government  may  have  been  influenced. 

If  the  Astronomer  Royal  lias  maintained 
that  the  Calculating  Engines  are  either  use- 
less or  impracticable,  then  the  grounds  of 
that  opinion  mutt  have  been  stated,  and,  if 
published,  the  solidity  of  those  grounds 
might  be  examined. 

The  preceding  narrative  discloses  as  gross 
an  oatrage  as  was  ever  perpetrated  upon 
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honest  independence,  followed  ap  by  a  per- 
secution as  Tindictifc  and  abominable  as  it 
is  un-Englifh    and    unprecedented.      The 
Anther  states  that  after  he  had  given  his 
eridence,  he  was  ihreaiened  with  injury, 
with  the  hope  of  inducing  him  to  modify 
that  evidence  upon  cross-examination.    If 
this  be  not   subornation  of  perjury,  it  is 
very  like  it.    To  induce  another  to  commit 
a    misdemeanor  is  itself  a  misdemeanor. 
But  waiving  the  legality  of  the  threat,  what 
can  be  said  of  its  morality  ?  The  threaiener 
is  still  a  leading  member  of  the    Royal 
Society,  and  the  very  arbiier  tlegantiarum 
of  the  astronomical.  What  thinks  the  noble 
President  of   the    Royal    Society    of   the 
menace?    Does  he  allow  one  of  his  Fel- 
lows   to   threaten  another   most    distin- 
guished member  with  injury,  to  induce  him 
to  modify  evidence  given  upon  oath,  and  to 
let  the  scandal  pass  unheeded  ?    The  maiter 
hot  been  brought  to  hU  Lordship's  atten- 
tioHf  we  believe,  but  hitherto  without  any 
result.    Does  the  noble  President  wish  to 
have  the  public  understand  that  the  mem- 
bers of  the  Royal  Society  may  outrage  all 
the  decencies  of  life  with  impunity  as  far 
as  he  is  concerned?    Has  he  nothing  to 
say  on  behalf  of  the  Society  over  which  he 
presides  ?   Has  the  noble  President  nothing 
to  disavow  on  his  own  account— or  is  he 
willing  that  the  public  should  infer  that 
there  is  nothbg  uncommon  in  Mr.  Bab- 
bage's  statement — that  it  is  only  character- 
istic of  the  Society,  and  that  he,  the  head 
of  the  Society,  has  no  censure  to  bestow 
on  it.    The  President  is  not  a  mere  titled 
dilettante — ^be  is  a  laborious  and  successful 
cultivator  of  science,  and  has  given  con- 
vincing proofs  of  being  its  real  friend.    We 
therefore  trust  that  the  noble  Lord,  as  the 
nominal  head  of  the  British  science,  will 
not  permit  the  atrocity  set  forth  in  Mr. 
Babbage's  book,  and  which  we  have  cited 
above,  to  pass  without  publicly  giving  his 
opinion  upon  it. 

From  Mr.  Babbage's  statements— on  the 
oorrectoess  of  which  we  are  confident  every 
reliance  may  be  placed— it  is  but  too  mani- 
fest that  the  Astronomer  Royal  and  hii 


''putting-down"  confederate,  Mr.  Sheep- 
shanks, have  been  the  real  authors  of  those 
**un»een  obstaelee**  and  "unexplained  diffi- 
culties" which  have  been  thrown  in  the  way 
of  his  communications  with  Government, 
and  led  to  the  entombment  of  the  Calculat- 
ing Engine  and  maltreatment  of  its  illos- 
trlons  author.    Have  the  Oovemment,  aa 
patrons — or,  at  least,  the  supposed  patroni 
—of  science,  nothing  to  say  on  the  matter  ? 
Are  they  satisfied  to  stand  in  the  lig^tin 
which  Mr.  Babbage's  expoei  places  them  ? 
or  does  each  member  shirk  the  question  by 
Mying,  "  /  have  nothing  to  do  with  it  ?"   It 
there  no  member  of  the  House  of  Commona 
sufficiently  embned  with  regard  for  the  sota- 
tific   credit  of  his  country  to   inquire-^ 
What    is    the    public    institution    called 
the  Royal  Observatory,  at  Greenwich?— 
Whether   it   be  supported   at    the  publio 
cost,    for    really    astronomical    purposes, 
or  whether  it  has   become  an  expensive 
sham  t    Has  the  renowned  institntion  been 
converted   into    a    cover   under  which  a 
scientific  cabal  concoct  their  schemes  fox 
*^ putting  down'*   obnoxious  men  of  ad 
ence  ?    If  this  be  one  of  its  uses,  1st  the 
English  people  become  acquainted  with  the 
fact,  that  they  may  form  an  opinion  upon 
it.    The  establishment  is  of  long  standing, 
and  was  intended  to  be  of  great  public  im- 
portance.   Does  it  continue  to  answer  the 
ends  for  which  it  was  founded  ?  or  has  ft 
been  changed  into  another  kind  of  institii- 
tion,  carried  on  under  its  original  name? 
Unless  Mr.  Babbage  is  in  error,  these  quet- 
ttons  require  an  answer ;  the  public  have  a 
right  to  demand  it,  and  we  trust  that  they 
will  press  for  it.    The  public  offioer,  nomi- 
nally at  the  head  of  the  institution,  is  still 
called    "  Astronomer    Royal."     Are   his 
daties  confined  to  the  stars,  like  his  great 
predecessor's,  or  is  that  title  at  present  con- 
ferred on  a  public  officer  who  is  permitted 
to  do  everything  he  likes,  provided  he  holds 
himself  ready  to  enter  upon  any  kind  of 
Government  work,  however  noastronomioal 
it  may  be  ?    A  perusal  of  Mr.  Babbage'a 
book  irresistibly  suggests  these  inquiries, 
and,  in  our  opinion,  they  cannot  be  aatia* 
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faetorUj  answered  without  a  alight  sketch, 
abowing  what  the  performances  of  Astrono- 
mers Royal  hare  been,  and  contrasting  their 
daties  with  those  of  the  present  holder  of 
tlie  office. 

The  foimdation> stone  of  the  Royal  Ob- 
servatory was  laid  in  1675,  by  Mr.  Flam* 
■toad,  who  waa  appointed  first  Astronomer 
Royal,  with  a  salary  of  100/.  per  annum  1 
He  has  left  us  the  Hutoria  Cthttit  Bri^ 
iamiUa  and  other  works  as  memorials  of  his 
asaidaity  and  accuracy. 

Dr.  Halley  succeeded  Flamstead.  We 
aie  told  that  when  the  Queen  Consort  pro- 
posed to  haTO  his  salary  of  100/.  a  year  in- 
ereaaedy  Halley,  alarmed,  replied—"  Pray, 
your  Majesty,  do  no  such  thing ;  for  should 
the  salary  be  increased,  it  might  become  an 
object  of  emolument  to  place  there  some 
unqualified,  needy  dependent,  to  the  ruin  of 
the  institution."  Though  he  was  upwards 
of  sixty  years  old  when  appointed,  he  watched 
the  beaTena  with  the  closest  attention  during 
dghteen  years,  hardly  ever  missing  an  ob- 
servation in  the  whole  time,  and,  without 
AHT  ASSiaTANCB,  performed  the  whole 
svaiMsas  of  the  Ohsentatory  himself  !  ! 

Halley  was  socoeeded  by  Bradley,  the 
celebrated  discoverer  of  the  earth's  nutation 
and  the  aberration  of  the  fixed  stars.  He, 
during  upwards  of  twenty  yesrs,  pursued 
Ills  astronomioal  labours  with  such  assiduity 
as  to  leave  thirteen  foUo  volumes  of  obser- 
Tatkms.  The  King,  for  his  meritorious 
labours,  granted  him  a  pension  of  250/.  a 
year,  in  addition  to  the  original  stipend  of 

1001.  a  year. 

The  next  Astronomer  Royal  of  note  was 
Dr.  Maskeljne,  who,  in  1765,  succeeded 
Mn  Bliss.  On  his  appointment,  he  recom- 
mended the  Lunar  Method  of  finding  the 
longitude  to  the  Board  of  Longitude,  and 
induced  that  body  to  have  a  nautical  alma^ 
MO  calculated  to  facilitate  that  method  ;  the 
first  No.  of  which  was  publi«hed  in  1767, 
and  which  was  continued  under  his  direction 
with  the  greatest  credit  through  forty-eight 
successive  years.  During  this  lengthenei 
period,  we  are  told  that  he  diligently  watched 
the  heavens,  hardly  ever  quitting  the  Obser^ 
vgtoTfff  and  rendered  innumerable  benefita 


to  the  nation  as  well  as  to  individuals  in  all 
the  arts  and  sciences  connected  with  astro- 
nomy and  navigation.  This  justly  celebrated 
public  servant  had  church  preferment,  and 
paternal  estates ;  but  it  does  not  appear 
that  he  obtained  a  larger  stipend  for  his  in- 
valuable public  services  than  the  sum  before 
named. 

Mr.  Pond  was  Astronomer  Royal  for 
many  years ;  but  here  we  stop  to  contrast 
the  official  labours  of  past  Astronomers 
Royal  with  what  appeared  to  be  the  duties 
of  the  present  one.  We  may  observe,  in 
the  commencement,  that  we  have  alwaya 
been  ready  and  willing  to  acknowledge  the 
great  abilities  of  the  present  Astronoiher 
Royal ;  we  have  again  and  again  spoken  in 
justly  deserved  terms  of  approbation  of 
several  of  those  works  which  he  published 
before  he  became  a  servant  of  the  public ; 
his  acquirements  faUy  justified  his  being 
appointed  to  fill  the  highly  honourable  and 
very  responsible  office  that  he  occupies,  and 
if  he  has  not  excelled  all  his  predecessors 
in  adding  to  the  celebrity  of  the  Royal  Ob- 
servatory, the  failure  cannot  be  attributed 
to  his  want  of  ability,  or  to  a  deficiency  of 
adventitious  aid. 

If  "  Astronomer  Royal  "  were  a  proper 
title  when  applied  to  Bradley  and  Maake- 
lyne,  it  is  a  deceptive  misnomer  to  give  it  td 
Mr.  Airy.  He-*judging  from  his  annual 
reportS'-officially  employs  himself  as  astro- 
nomer, chiefly  in  going  to  the  Continental 
observatories  to  see  what  they  are  doing ;  he 
travels  as  an  astronomical  Mantalini  to  aacer- 
tain  the  newest  fashions,  and,  on  his  return, 
the  old  Observatory  is  turned  inside  out, 
and  upside  dovm,  to  make  room  for  them. 
The  instruments  to  which  the  Institution 
owes  much  of  its  celebrity  are  removed  to 
sheds  and  lofts ;  and  their  illnstrious  in- 
ventors and  makers  are  officially  calumni- 
ated in  the  record  of  their  removal.  We 
hare  seen  that  Halley  did  the  whole  work 
of  the  Observatory  for  100/.  a-year— That 
for  360/.  a  year,  Bradley,  besides  actually 
performing  the  official  daties  of  the  Ob<^ 
servatory — completed  inquiries  connected 
with  sstronomy  that  rendered  the  Observa- 
tory renowned  throughout  the  world-*-^That 
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Maskelyntf,  dnrhig  nearly  fifty  year*,  In 
adilition  to  the  important  cervices  which  he 
rendered  to  the  country  aa  Astronorter 
Aoyal,  Rupcrintended  the  making  and  com- 
pHinf  the  "  Nautical  Almanac,"  a  pnbli- 
catioD  of  incalcalable  benefit  to  this  mara- 
titae  nation,  and  was  paid  only  360/.  a 
year. 

How  standa  the  matter  now?  In  the 
first  place,  the  "  Nantical  Almanac  "  busi- 
ness forms  a  separate  pablie  eatablishment 
•—having  a  superintendent  and  a  proper 
staff  for  its  purposes.  We  mention  this 
only  to  show  that  the  present  Astronomer 
Royal  has  been  relieved  from  a  most  im- 
portant and  weighty  duty  which  Dr.  Maske- 
lyne  for  so  many  years  discharged.  More- 
over, the  Astronomer  Royal  now  has  what 
he  terma  "  a  chief  assistant  "—a  reverend 
personage,  who  is  paid  450/.  a  year ;  it  is 
not  easy  to  point  out  the  duties  of  this 
newly-nade  appendage  to  the  Observatory 
— he  would  appear  to  be  a  kind  of  chaplain 
to  the  Astronomer  Royal,  supplying  him, 
no  doubt,  with  domestic  divinity,  as  well  as 
being  his  chief  tool  There  are  other 
talented  men  engaged  at  the  Observatory 
whose  remuneration  for  their  bralnwork  is 
disgracefully  low — ^It  is  a  scandal  to  the 
country  to  pay  men  for  the  rigid  exercise 
of  such  acquirements  such  paltry  sums. 
But  with  such  onerous  duties  removed  from 
the  Asrronomer  Royars  care,  and  with  an 
assistant  paid  more  than  Bradley  or  Maske- 
lyne  received,  surely  t\  e  celebrity  of  the 
Institution  continues  to  increase.  Does  jt  ? 
— How  ? — Where  ?  Professor  Loomis  has 
published  a  most  interesting  account  of 
many  brilliant  discoveries  in  astronomy 
during  the  last  few  years— if  any  of  them 
were  made  at  the  Royal  Observatory, 
Greenwich,  the  Profeisor  has  omitted  to 
name  it.  Adams,  Hind,  Latsell,  and  a  few 
othera,  have  sustained  the  national  credit 
for  aatronomlcal  discovery :  but  the  Royal 
Obaervatory,  aupporttd  at  the  public  coat, 
ia  beeoae,  under  present  management,  a 
dead  blank  In  the  relation  of  astronomical 
diaeovery ;  the  Astronomer  Roysl  keeps  his 
dogs,  It  seeass,  to  bay  the  noon — discovery 
is  not  enoovraged. 


It  may,   perhaps,  be  alleged   that  the 
Astronomer  Royal  is  so  rbiserabiy  pSid,  thai 
the  public  cannot  reasonably  expect  him  tv 
add  much  to  its  credit  in  his  ofBcial  capa- 
city.     Were  it  so,  it  might  be  replied,  thfti 
he  knew  the  amount  of  remuneration  before 
he  accepted  the  office,  and  that  therefore 
hia  stipend,  be  what  it  may,  forms  Ao  exenftd 
for  his  not  maintaining,  and  extending  If  he 
can,  the  renown  of  the  Royal  Observatorjr. 
However,  Mr.  Babbage  tells  us  that  the  pre* 
sentAstronomer  Royal  is  in  receipt  of  1,3001, 
a  year,  including  a  pension  of  SOO/.  a  year, 
besides  an  official  residence.    We  have  noty 
however,  mentioned  the  fact  that  the  pub- 
lie  paya  the  present  Astronomer  Royal  nearly 
four  times  as  much  per  annum  aa  it  paid  the 
indefatigable  Dr.  Macskelyne,  and  thirteen 
times  at  much  as  it  paid  the  celebrated  Hal- 
ley,  by  way  of  finding  fault  with  the  larger 
payment—far  from  it.    We  ahould  like  to 
see,  and  we  hope  to  see,  the  Astronomer 
Royal  as  the  head  of  English  science,  paid 
as  munificently  as  any  publie  officer  In  the 
kingdom,  and  after  duly   diacharging  hit 
most  Important  functional— among  whleh, 
in    our    opinion,    is  the  encouraging  and 
fostering  of  English  sdence  to  the  utmost 
of  hit  power — we  should   rejoice  to  heitf 
her  Majesty  conferring  on  him  the  highest 
distinction  that  she  can  bestow-— that,  m« 
stead  of  insulting  science  with  the  Infilotkm 
of  a  knighthood  upon  Ita  most  distinguished 
cultivator— jdst  the  same  distinction  at  h 
fastened  on  the  well-fed  mayor  of  a  borough 
— and  not  ao  permanent  or  high  a  one  aa 
that  conferred  on  the  caterer  of  a  metro* 
politan     corporation    dinner;   she    would 
ennoble  one  of  Nature's  real  nobles,  and 
show  to  the  world  how  highly  the  British 
Sovereign  appreciatea  distinguished  merit. 
But  the  man  whom  we  wish  to  be  to  ho* 
noured,  must  not  only  possess   the  rare 
talents  required  for  the  office,  which  Mr. 
Airy  undoubtedly  doea,  but  energetically 
employ  them  (which  he  doea  not)  in  the 
conscientious  discharge  of  hIa  dutlea.    He 
must  in  reality  be  Astronomer  Royal— not 
the  mere  jack  of  all  work  to  the  Government 
of  the  day ;  one  that  will  perform  hia  own 
official  duties  himaelf,  and  not  hnnd  then 
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orcr  to  talMIItalM,  whilrt  ha  l>  emplof  lof 
kiMMlf  ibmt  Mbama  th«t  and  In  Bothiaf , 
or  «•  at  iMMt  *oouImI  ■*  being  Bllogcthcr 
impneficable  (  oi  whit  l>  itill  worM,  co- 
DparatiDg  with  lomB  prisitltia  miicrunt  In 
anpiiaelpliil  ploM,  "  to  fU  iMn  "  worth 
■Dd  gniBl.  Wb  r«pMt  with  all  aiiiccritf, 
that  wa(«  tba  AttroDomar  Hoy al  raallj  what 
tfaa  tJtla  ooniaja,  we  ■hovld  Ilka  to  im  hii 
•tlpend— «oiialdcrabla  aa  It  la  in  eompariion 


to  the  aaUriaa  paid  to  hia  kbariow  pr^ 
da«ea<oTi — Tery  mneb  larger  (  but  aa  Ihhiga 
■tind,  the  pnblie  monef  paid  to  him  )■  paid 
apparf ntlj  for  one  purpoae,  and  in  raalltr 
for  another  ;  it  li  a  deception  upon  the  pub- 
lic,— it  ii  betd  ont,  aa  the  lalaiy  of  tta 
AitroDomat  Royal,  wheraaa.  In  fact,  it  ia  the 
payinent  to  a  perftirmrr  of  all  Iclnda  o[ 
Ooternment  job). 

{Ta  It  eonliHMtd.) 


Hr.  Editor,— Aa  the  formatio 

•ctting  of  Teawla'  tub  ma;  probably  a  revoliing  mui,  logetht 

proTB  Bn  InMreatiog  lubjcet  for  dlacQB'  explanatory  remarlca  regardli 

•ioo  befon  (be  oeit  yaehtinr  letaoD,  I  tin);  of  Mil*.    The  ~~  ~ 

■nd  joa  ■  ikeloh  of  •  little  pleaaura-  ahonld  imagine  to 


IDK  the  act* 

^  -rhct  tail  I 

be  that  one  whieb 


52 


MASTEBS  Aim  MEN. 


stand  as  flat  as  a  board,  and  is  a  move* 
able  plane,  with  its  axis  on  a  line  with 
it,  and  which  can  be  placed  in  anj 
position,  so  as  to  receive  the  fullest  or 
the  least  effect  of  the  wind's  power ; 
there  are  other  slight  improvements, 
which  I  may  mention  hereafter.  The 
revolving  sail  shown  in  the  sketch  ac- 
complished all  those  qualities  as  nigh  as 
Sracticability  would  admit  of.  In  the 
rst  place,  as  regards  fleetness,  the  foot 
of  the  sail  is  laced  to  a  fixed  boom  and 
bowsprit,  which  are  all  in  one ;  and  as 
there  is  little  or  no  spring  at  either  end, 
the  sail  admits  of  being  hoisted  up  quite 
*'taut"  without  a  wrinkle;  and,  as  it 
moves  with  the  mast,  and  not  around  it, 
it  is  never  deranged  from  its  drum-like 
set.  Now  let  this  sail  first  be  compared 
to  the  main  sail  of  a  cutter,  which  latter 
we  will  suppose  to  be  laced  to  a  boom, 
by  way  of  making  it  stand  as  flat  as  pos- 
sible ;  when  hoisted  it  has  only  the  weight 
of  the  boom  to  maintain  the  flat  surface, 
which  a  good  breeze  will  lift  up ;  then, 
again,  the  gafi^  having  its  fulcrum  at  its 
jaws,  or  fore-end,  sways  to  leeward,  and 
thus  forms  a  different  angle  to  the  boom, 
and  consequently  the  after  leech  also,  so 
that  it  is  not  a  plane  surface,  notwith- 
standing it  is  a  powerful  fore-reaching 
sail,  having  its  axis  on  a  line  with  the 
fore-leech,  and  consequently,  its  whole 
area  on  one  side.  The  greatest  credit  is 
due  to  our  sailmakers  for  the  ability  they 
have  shown  in  making  this  sail  as  perfect 
as  perhaps  is  possible;  for  instead  of 
tight-roping  the  after-leech,  which  would 
have  caused  a  bag,  they  have  done  away 
with  the  latter  altogether  by  their  man- 
ner of  stitching  the  cloths,  so  that  the 
after  cloth  may  shake  when  the  vessel 
is  close-hauled. 

Jibs  and  stay  sails  are  very  imperfect 
sails,  the  more  especially  so  when  their 
luffs  or  heads  make  great  obtuse  angles 
to  their  masts ;  so  far  are  they  from 
being  moveable  planes,  that  their  luffs 
are  always  in  a  "  fore  and  aft"  direction, 
on  every  point  of  sailing,  consequently 
the  canvas  attached  to^  them  must  be  in 
part  so  too,  from  whence  arises  the  nau- 
tical term  a  "dragging  sail,"  meaning 
propelling  a  vessel  sideways,  or  having  a 
tendency  to  do  so ;  it  is  true  that  our 
sailmakers  have  shown  their  ingenuity 
in  doing  their  best  to  lessen  the  **  drag- 
ging** evil,  by  contriving  the  sail  to 
belly  the  whole  length  of  its  luff,  yet  as 


bellies  to  sails  (as  regards  sailing  close 
handed)  are  now  exploded,  much,  per- 
haps, was  not  gained  by  substituting  a 
belly  for  a  "drag.*'  It  appears  to  me 
that  the  cleverness  of  English  sail- 
makers has  been  taxed  to  do  awry  with 
the  evils  inherent  in  sails  on  bad  theore- 
tical principles,  and  one  cannot  bat  ad- 
mire what  they  have  accomplished.  A 
cutter's  foresail  only  slightly  partakes  of 
the  before-mentioned  evil,  on  account  of 
its  luff  being  such  a  comparative  acute 
angle  with  the  mast ;  but  I  have  seen  the 
beads  of  ships*  staysails  almost  horison- 
tal,  and,  as  in  such  cases,  they  are  quad- 
rangular sails,  two  of  their  sides,  via., 
their  heads  and  luffs  being  stationary, 
their  feet  and  aft  it- leeches  are  the  only 
two  sides  which  can  /jive  the  propelling^ 
power  to  the  sail  by  altering  its  direc- 
tion ;  such  sails  are  so  far  removed  from 
moveable  planes,  that  they  may  be 
reckoned  amongst  the  worst  sails  that 
were  ever  invented  or  adopted.  I  won- 
der how  they  ever  came  to  be  tolerated, 
—probably  because  stays  were  at  hand  to 
set  them  upon  with  great  convenience. 

If,  Mr.  Editor,  I  shall  not  intrude  too 
much  upon  your  valuable  pages,  I  will 
in  a  future  Number  give  you  a  sketch  of 
a  sail,  showing  the  further  improvements 
to  which  I  have  made  allusion. 
I  am,  Sir,  yours,  &c., 

MoiiTNsnx  Shulbham. 

Commander  R.N. 

Batfa,  January  14, 1852. 


MASTERS  AND  MKN. 

The  union  of  any  body  of  men  for  the 
attainment  of  a  legitimate  object,  is  what 
no  one  can  reasonably  object  to.  "  Union 
is  Strength,**  and  if  the  object  contem- 
plated be  proper,  union  or  combination 
for  the  purpose  of  securing  its  accom- 
plishment, is  not  only  justifiable,  but 
highly  to  be  commended.  Almost  every 
great  advance  in  the  development  of  the 
mental  and  physical  resources  of  this 
country  within  the  last  fifty  years,  has 
been  achieved  through  union ;  and  of 
late  years,  especially,  the  desirableness, 
and  even  the  necessity  of  combination, 
for  the  attainment  of  worthy  and  import- 
ant objects,  has  become  more  and  more 
apparent.  Nor  do  we  except  from  the 
operation  of  this  principle  such  objects 
as  may  be  contemplated  either  by  a 
union  of  operatives  or  by  a  union  of 


ICAffFBBS  AND  UBN. 


58 


employen.  The  opentiTefl  have  a  per- 
fect right  to  plaee  the  highest  valuation 
on  their  labour,  aod  to  arrange  amongst 
^emselves  the  terms  on  which  they 
shall  dbpose  of  it.  In  doing  so,  they 
merely  foHoir  a  practice  whidi  is  usuu 
in  other  markets  oesides  the  labour  mar- 
ket. The  employers,  on  the  other  hand, 
hjtre  a  perfect  right  to  enter  into  a  de- 
fenrive  or  antagonistio  union,  and  place 
the  hiffhest  valnation  on  their  capital,  at 
least  that  part  of  it  which  goes  to  pay 
wages,  which  is  just  equiTdent  to  placing 
a  lowTaloation  on  labour.  Operatives 
and  their  employers  are  merely  buyers 
and  sellers ;  the  former  have  labour  to 
sell,  the  latter  want  to  buy  it ;  the  for- 
mer want  as  much  money  as  possible 
for  their  labour,  the  latter  want  as  much 
labour  as  possible  for  their  money ;  and 
in  arranging  the  precise  terms  on  which 
fbe  commcdity  of  labour  is  to  be  had, 
both  parties  are  likely  to  submit  to  an 
abatement  in  their  oemands.  When, 
however,  a  Trades'  Union  is  based  on  a 
eompnlsory  principle ;  when  a  bodv  of 
any  particular  class  of  workmen  tell  an 
employer  not  only  that  he  cannot  have 
iheir  labour  under  a  certain  price,  but 
that  they  will  not  allow  him  to  go  else- 
where for  a  supply, — ^when  they  say  to 
a  master,  "  Ton  must  employ  us  at  so 
mnch  wages,  and  you  must  not  employ 
any  who  will  work  for  less ; "  and  wnen 
they  say  to  a  poor  operative,  who  has 
been  long  out  of  employment,  "  Unless 
you  subscribe  to  our  union,  and  abide  by 
the  terms  we  have  dictated,  we  will  not 
work  with  you,  but  do  all  we  can  to 
annoy  and  obstruct  you ;"  then  it  is  quite 
dear  that  a  union  based  on  the  principle 
of  exacting  such  demands  is  unfair  and 
tyrannical,  and  ought  to  be  resisted  and 
discountenanced  in  every  possible  way. 
A  Union,  constituted  on  such  a  founda- 
tion, exercises  an  undue  control  not  only 
over  the  labour-market,  but  over  capi- 
tal ;  and  if  its  right  to  exact  such  de- 
mands be  once  conceded,  there  will  be 
no  end  to  its  tyrann'ous  and  oppressive 
dictation. 

The  history  of  the  last  few  weeks 
proves  conclusively  that  the  Executive 
Council  of  the  Amalgamated  Engineers 
were  fully  persuaded  of  the  advantage 
their  union  gave  them  over  the  masters 
from  the  want  of  combination  amongst 
them.  Dealing  with  the  masters  one 
hy  one,   they  eanly  reduced  them  to 


their  own  terms,  and,  emboldened  by 
success,  advanced  other  demands  upon 
employers,  such  as  the  abolition  of  sys- 
tematic overtime  and  piecework.  Now, 
in  anything  we  tnaysayon  this  question, 
we  beg  to  intimate  most  distinctly  that 
we  have  no- prejudice  in  favour  of  either 
of  the  belligerent  parties,  but  in  our 
remarks  are  simply  actuated  by  a  desire 
to  come  to  a  just,  fair,  and  impartial 
conclusion  in  reviewing  the  points  in 
dispute.  The  Amalgamated  Society  of 
Engineers  contains  many  members  of 
intelligence  and  worth,  and  it  represents 
a  class  of  workmen  who  hold  the  highest 
rank  in  what  is  termed  skilled  labour, 
and  who,  we  may  add,  are  universally 
acknowledged  to  stand  second  to  no 
other  class  of  workmen  in  the  amount  of 
wages  they  receive.  We  have  already 
admitted  their  right  to  form  a  combina- 
tion or  union  for  the  attainment  of  legi- 
timate objects — such,  for  example,  as 
the  maintenance,  or  even  the  advance  of 
wages ;  but  when  they  aspire  to  control 
the  masters  with  respect  to  the  mode  in 
which  they  shall  conduct  their  business, 
and  to  hinder  other  workmen  from  reap- 
ing the  advantages  of  their  skill,  adroit- 
ness, and  industry,  their  union  is  so  far 
vicious  and  tyrannical,  because  it  is  an 
interference  with  the  liberty  of  the  sub- 
ject. What  right  have  any  set  of  men 
to  say  to  a  master,  "  However  busy  you 
may  be — ^however  soon  that  article  may 
be  wanted  by  your  customer,  you  shall 
not  allow  a  man  in  your  shop  to  work 
more  than  the  regular  time?"  The 
impudence  and  unreasonableness  of  this 
demand  are  alike  conspicuous.  If  busi- 
ness were  equally  brisk  throughout  every 
month  of  the  year,  its  unreasonableness 
might  not  appear  so  glaring ;  but  who, 
that  knows  anything  of  the  engineering 
business,  does  not  know  that  the  greater 
number  of  these  large  and  expensive 
establishments  have  their  periods  of  de- 
pression as  well  as  their  periods  of  acti- 
vity, and  that,  during  a  great  part  of 
every  year,  the  masters  who  have  a 
large  capital  invested  in  these  concerns, 
and  whose  current  expenditure  is  at  all 
times  heavy,  are  considerable  losers  by 
their  business  P  When,  then,  are  they 
to  retrieve  themselves,  if  not  during  pe- 
riods of  activity — at  those  seasons  of  the 
year  when  orders  come  thick  upon  them, 
and  require  to  be  executed  with  all  pos- 
sible expedition?     Everybody  knows, 
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that  in  mtnj  Urge  ftetoriea,  undertims 
is  about  as  frequent  and  **8ystematio" 
as  overtimef  and  that  masters,  to  keep 
their  hands  together,  so  as  to  be  avail- 
able for  future  contingencies,  often  keep 
them  about  the  shop,  at  full  wages,  when 
there  is  Uttle  for  them  to  do. 

It  is  but  reasonable,  then,  that  at  times 
when  business  is  brisk,  masters  should 
have  the  benefit  of  some  extra  labour 
from  those  they  employ,  particularly 
when  for  that  extra  labour  they  pay  a 
considerably  augmented  price*  The 
qualifying. term  ''systematic"  has  been 
prefixed  to  the  word  '*  overtime*'  by  the 
Committee  of  the  Amalgamated  Society 
in  their  circular  to  the  employers ;  and  at 
the  several  meetings  of  the  Society 
lately  held  in  London,  the  speakers  have 
empnatieally  declared  that  it  is  only 
systematic  overtime,  the  abolition  of 
which  they  demand  ;  but  who  is  to  de- 
termine what  systematic  overtime  is  ?— - 
The  employers,  or  the  workmen  ?  Or 
the  sapient  Executive  Committee? 
When  a  master  receives  an  order  for  a 
certain  machine,  to  be  executed  within 
a  specified  time  under  a  penalty,  or  with 
the  alternative  of  its  being  left  on  his 
hands,  which  of  these  parties  is  to  de- 
termine the  urgency  of  the  case  f  Dur- 
ing periods  of  depression,  when  orders 
are  few  and  far  between,  the  question 
might  with  greater  safety  be  left  to  the 
decision  of  the  Executive  Committee; 
but  when  orders  come  crowding  upon  a 
firm,  demanding  all  their  resources  to 
have  them  speedily  executed,  we  main- 
tain that  the  masters,  who  are  alone 
responsible  to  their  customers,  are  the 
only  parties  who  have  a  right  to  say 
when  overtime  is  necessary. 

The  demand  made  by  the  Executive 
Council  of  the  Amalgamated  Society  for 
the  abolition  of  piece-work  is  as  unrea- 
sonable and  tyrannous  as  their  requisition 
with  respect  to  overtime.  It  is  an  at- 
tempt to  overturn  from  its  very  founda- 
tion the  relation  which  naturally  sub- 
sists between  the  employer  and  bis 
workman,  or  the  buyer  and  seller  of 
labour.  This  is  so  obvious  that  it  seems 
almost  unnecessary  to  say  a  word,  either 
in  its  illustration  or  its  enforcement. 
Piece-work  is  the  only  satia&ctory  and 
definite  basis  of  negotiation  between  two 
parties  in  the  buying  and  selling  of 
labour  or  any  other  commodity  what- 
ever. There  are  exceptional  cases  where 


it  may  not  applyi  aa  in  works  of  high 
art,  or  of  extremely  delicate  manipula- 
tion, when  it  is  impossible  to  fix  before* 
hand  the  time,  or  even  a  close  approxi  • 
mation  to  the  time,  in  which  such  a  work 
can  be  finished;  but  in  all  manual  ope- 
rations, the  time  of  whose  execution  is 
pretty  well  ascertained,  and  which  are 
capable  of  being  executed  in  that  time 
by  any  one  of  a  certain  number  of  men, 
piece-work  is  the  most  equitable  and 
satisfactory  basis  on  which  a  bargain  can 
be  made.  There  is  no  operative  en- 
gineer who,  in  purchasing  the  labour  of 
others,  does  not  act  on  this  principle.  If 
he  goes  to  a  cobbler  to  get  his  shoes 
mended,  and  the  cobbler  should  take 
two  hours  to  do  a  little  job  that  might 
have  been  finished  by  a  more  expert 
hand  in  one,  he  will  not  be  so  foolish  as 
to  pay  for  time,  instead  of  the  amount 
of  work  done ;  and  if  he  should  think 
afterwards  of  employing  the  handy  cob- 
bler instead  of  the  clumsy  one,  and 
get  his  little  order  executed  in  half  the 
time,  he  will  not  be  so  unreasonable  aa 
to  say,  *'  Oh,  you  have  been  only  half 
the  time  finishing  this  job  that  the 
other  man  took,  I  will  therefore  give 
you  only  half  the  money  1  gave  him.'* 
There  is  no  man  of  sense — not  even  an 
operative  engineer  —  who  would  act 
upon  such  an  absurd  and  unjust  prinoH 
pie.  How  unreasonable^  then,  is  it  that 
the  Executive  Committee  of  the  amal- 
gamated engineers  should  try  to  coerce 
the  employers  of  engineers  into  the 
adoption  of  this  plan,  and  compel  them 
to  give  the  same  amount  of  wages  to  the 
lasy  and  awkward  workman  as  to  the 
industrious  and  expert  1  It  appears  to 
us  an  unwarrantable  encroachment  upon 
the  liberty  of  the  subject ;  and  we  hold 
that  if  in  an  engineering  establish ment, 
some  men  are  capable  of  executing  to 
their  employer's  satisfaction,  a  piece  of 
work  in  a  shorter  time  than  their  fellow- 
workmen,  tUey  should  be  entitled  to 
ei\joy  their  employer's  preference,  and 
to  receive  the  due  reward  of  superior 
merit.  The  agitation  which  has  recently 
been  so  boldly  set  on  foot  to  reduce  all 
the  workmen  in  a  particular  department 
of  skilled  labour  to  a  common  level, 
must  have  originated  with  some  of  those 
restless  and  pestilent  spirits  who  are 
generally  found  to  excel  in  the  manufao- 
turo  of  frothy  and  violent  speeches 
more  than  in  patient  and  persevering 
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industry ;  and  we  are  much  mistaken  if 
their  ulterior  viewR,  however  disguised 
for  tbe  present,  are  not  the  establish- 
ment   of   the   system  of    Socialism  in 
all  its  most  )r veiling  and  debasing  in- 
flaencee.  We  are  at  least  assured  of  this 
that  if  the  employers  sueeumb  to  them 
in  the  present  case,  there  will  be  no  end 
to  their  demands  ;  and  we  should  not  won- 
der, at  no  distant  day,  to  find  them  as- 
serting the  principle  that  the  employers, 
after  paying  for  wages,  materials,  and  all 
the  other  expenses  necessary  to  the  con- 
ducting  of  their  business,  should  hand 
over  the  profits  to  their  men.     We  only 
hope  that  the  employers  of   engineers 
will  severally  adhere  faithfully  to  their 
union  so  long  as  the  operatives  abide  by 
theirs,  for  combination  can  only  be  re- 
sisted  suceessfully  by  oombinaiion.     If 
they  become  disunited,  the  Amalgamated 
Society  will  have  an  easy  victory,  and 
Socialism,  in  its  inchoate  form,  at  least, 
may  be  permanently  established  in  Eng- 
land. 

AifsaiCAN  axpaaiuBNTs  with  the  viaa 

AMNlBILATOa. — BZCITSMBNT. 

Poblie  notio0f  were  given  Chat  a  grand 
ezpcrimant  with  the  Fire  Annihilator  would 
be  made  on  the  18  th  nit.  at  6l8t-street, 
New  York,  at  1  p.m.  The  handbills  and 
adrertisements  stated  that  a  hoaie  would  be ' 
aaC  on  fire,  and  all  that  had  been  claimed 
for  the  **  Annihilator,"  by  Mr.  Barnnm  and 
others  interested,  would  be  confirmed  by 
the  annihilator  extingniahing  the  flimes  and 
saving  the  barning  house.  It  is  well  known 
to  oar  readers  that  this  invention  has  caused 
great  excitement  in  our  country,  and  that 
the  company  which  owns  the  patent  is  com- 
posed of  very  wealthy  and  what  are  termed 
'*  big  men."  Determined  tu  be  on  the  first 
step  of  the  ladder,  we  purchased  a  copy  of 
the  patent  specification,  got  up  engravings 
of  the  drawings,  and  published  them.  Hav- 
ing served  aa  a  fireman,  and  being  not  a 
little  acquainted  with  the  management  of 
fires,  also  with  the  nature  of  the  gases  which 
extingtiitb  flame,  we  took  oooaaion,  after  a 
calm  review  of  the  matter,  to  say  that  we 
had  no  confidence  in  the  general  utility  of 
the  "  fire  annihilator."  Our  language  was 
moderate,  but  decisive ;  nevertheless,  being 
lovers  of  fair  play,  and  being  guided  by  the 
rule  of  honesty  to  confess  wrong,  when  our 
error  is  deaaonstrated,  we  said  in  the  article 
referred  to,  "  We  shall  watch  its  progress 
and  report  its  effects ;  if  it  proves  all  that 
some  have  said  about  it,  we  shall  say  so, 
wbea  oonviaeed  by  ocular  demoiuiration,** 


We  were  on  the  ground  before  the  appointed 
hour.     The  bous«  built  for  the  ex|jeiiment 
was  a  small  frame  building  20  feet  square, 
placed  in  a  field  on  an  elevated  position.    It 
was  a  rou^h  baard  cottage,  the  main  body 
of  which  was  two  stories  high,  and  had  a 
wing  at  each  side.    There  was  no  bottom 
floor  ;  the  outside  boards  were  placed  verti- 
cally,    with   weather  strips  nsUed   on   the 
seams.     We  were  permitted  to  examine  the 
building  by  the  doorkeeper  before  it  was  set 
on  fire.     In  the  middle  of  the  main  part 
there  were  about  a  dozen  l2-f(eet  boards, 
some  scantling,  &c.,  set  up  vertically  through 
a  hole  in  the  floor — the  only  floor — of  the 
second  story.     Shavings  were  stuek  around 
and  between  the  boards,  which  were  placed 
quite  wide  apart,  and  the  roof  inside  was 
plastered  with  lime,  and  not   yet  dry.     A 
crowd  of  police  were  there,  and  a  chain  was 
placed  on  stakes  around  the  building,  about 
ten  feet  from  it.     At  half. past  one  o'clock, 
a  gentleman  came  on   the   back  roof,  and 
requested  all  to  retire  outside,  as  Mr.  Phil- 
lips was  going  to  set  the  building  on  fire. 
It  was  proposed  that  a  Committee  should  be 
appointed   by  the  crowd   to   examine  the 
building,  witness  the  operation  inside,  and 
report.    The  Committee  was  appointed,  and 
consbted  of  Alfred  Carson,  our  Chief  En- 
gineer;  R,  B.  Coleman,  John  P.  Lacour, 
Zophar  MilU,    Moses  O.  Allen,  and   Mr. 
Eicbell      The  following  is  their  report : 

First.  The  building  was  constructed  of 
green  S|)ruce  timber,  and  constraoted  in 
such  a  manner  as  wonid  have  been  a  difiicult 
matter,  under  ordinary  circumstances,  to 
have  got  it  fairly  on  fire.      ♦ 

Second,  In  oar  opinion  Mr.  Phillips  had 
every  opportunity  afforded  him  to  fairly 
test  the  experiment,  and  everything  was  in 
his  favour. 

Third,  A  slight  fire  was  kindled  inside 
the  building,  and  the  annihilator  was  almost 
instantly  applied,  before  the  fire  got  head- 
way to  any  considerable  extent — it  partially 
extinguished  it. 

We  would  report  further : — The  wind  was 
high  and  freezing,  and  if  there  was  any  virtue 
in  the  annihiUtors,  and  the  experiment 
faiily  conducted,  the  character  of  the  **  Anni- 
hilator "  would  h%ve  been  established  for 
ever.  We  counted  twenty-one  large  anoihi- 
lators,  the  price  of  each  35  dollars;  if  the 
shavings  had  been  let  alone,  the  fire  would 
have  gone  out  of  itself,  without  the  appli- 
cation of  a  single  machine.  The  crowd, 
numbering  thousands,  was  dissatisfied,  num- 
bers jumped  over  the  chains,  ascended  the 
roof,  entered  the  windows,  and  exposed  to 
view  the  boards  which  bad  been  set  on 
fire  and  extinguished — they  were  not  char- 
red, some  not  coloured  with  smoke.    They 
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then  got  B  barrel  of  tar,  piled  up  boards 
inside,  and  set  the  building  truly  on  fire ; 
for  a  long  time  this  was  difficult  to  do ;  we 
never  saw  boards  so  difficult  to  burn.  When 
fairly  on  fire  there  was  a  good  opportunity 
to  try  the  effect  of  the  annihilator.  Not 
one  was  applied — ^the  building  burned  to  the 
ground.  The  crowd  jeered  and  cheered, 
shouted  **  Humbug,"  and  **  Where's  Bar- 
num  ?"  Mr.  PhiUipB,  we  are  told,  com- 
menced to  apply  the  annihilator  against  the 
request  of  the  Committee,  who  thought  it 
was  not  then  fairly  on  fire.  We  were  told 
that  eight  annihilators  were  applied ;  we  do 
not  know  how  many  were  applied ;  we  saw 
twenty-one  full  charged  before  the  fire, 
besides  a  large  box  of  charges,  and  sixteen 
empty  after  it.  When  we  examined  the 
building,  we  were  satisfied  that  the  experi- 
ment was  not  intended  to  be  a  fair  one ;  two 
buckets  of  water  could  hare  done  all  the 
•*  annihilators"  did;  still,  we  felt  for  Mr. 
Phillips ;  he  was  no  doubt  pained  and  mor- 
tified at  the  result,  but  a  New  York  popu- 
lace could  not  be  satisfied  with  what  he  did ; 
and  withal,  if  he  had  been  a  New  York 
fireman,  he  would  have  managed  his  own 
iuTcntion  much  better. 

We  hope  that  none  of  our  friends  have 
lost  anything  by  this  invention ;  we  early 
raised  our  warning  voice,  not  that  we  were 
opposed  to  the  owners  or  the  invention, 
but  because  we  deemed  its  scientific  quali- 
ties of  no  practical  utility  for  the  purposes 
intended.  The  thousands  assembled  to  wit- 
ness the  experiment,  without  perhaps  a 
single  exoeption^believed  it  to  be  an  entire 
failure. 

It  was  intended  by  the  American  Fire 
Annihilator  Company  to  make  a  fine  specu- 
lation out  of  it.  The  private  circular  of 
the  Annihilator  Company  stated,  "An  end 
must  be  put  at  onoe  to  every  serious  con- 
flagration in  America  ;*'  it  has  not  put  an 
end  to  one ;  a  poor  wood-frame  house  put 
an  end  to  twenty -one  annihilators,  at  35 
dollars  each — ^totsl  cost  735  dollars;  and 
two  buckets  of  water,  costing  nothing,  could 
have  done  as  well.  An  agent  for  a  machine 
was  to  have  a  profit  of  66  3-8  per  cent. 
'*  One  of  the  great  advantages  or  this  in- 
vention,** says  the  circular,  '*  will  be  the 
immediate  reduction  it  must  occasion  in  the 
rates  of  iasurance."  We  have  not  heard 
of  this  having  been  done  in  a  single  case. 
None  would  have  rejoiced  more  than  we 
had  this  invention  been  a  genuine  *'Fire 
Ann\hil%tor.**-~'8cieniifie  American, 


FIRS-ALAUM   TRLVORAFH. 

Tlie  people  of  Boston  are  constructing  a 
fire-alarm  telegraph.    Forty-nine  miles  of 


wire  have  been  stretched  over  the  dty, 
diving  under  the  arm  of  the  sea  which 
separates  the  main  portion  from  South  and 
Eest  Boston.  The  first  of  the  forty  cast 
iron  signal-boxes  has  been  placed  on  the 
Reservoir  in  Hancock-street.  These  will 
be  so  distributed  that  every  house  in  the 
city  will  be  within  fifty  rods  of  one.  When- 
ever a  fire  occurs,  resort  will  be  had  to  the 
nearest  box,  where,  by  turning  a  crank,  in- 
stantaneous oommunication  will  be  made  to 
the  central  office,  and  from  that — which 
stands  related  to  the  whole  fire  department 
of  the  city  like  the  brain  to  the  nervous 
system — instant  knowledge  will  be  oomma- 
nicated  to  the  seven  districts  into  which 
the  city  is  divided,  by  so  striking  the  alarm- 
bell  simultaneously  that  the  locality  of  the 
fire  will  be  known  exactly  to  all.  This 
system,  the  perfect  success  of  which  is  now 
certain,  will  stand  forth  as  one  of  the 
finest  achievements  of  seientifio  skill,  and 
a  source  of  just  pride  to  Boston.— 6'cw9i/{^c 
AvurieoH, 


M0N8TBR  STEAM-BOAT. 

The  Washington  correspondent  of  the 
Ailai(V.S,)»aja','- 

**  There  is  a  drawing  in  the  nary  depart- 
ment, of  a  new  steamboat  which  is  about 
to  be  built  in  New  York,  for  the  Hud- 
son River,  and  which  is  to  make  the  trip 
from  New  York  to  Albany  in  five  hours. 
She  is  intended  to  compete  with  the 
New  York  and  Albany  Railroad.  By  the 
kindness  of  Commodore  Skinner,  we  ob- 
tained her  proportions,  which  are  as  fol- 
lows '.—Length  of  keel  500  feet ;  length  of 
deck,  350  feet.  She  looks  like  a  sword- 
fish.  There  is  75  feet  of  keel  at  eaoh  end, 
extending  out  from  the  deck,  which  shows 
itself  above  water,  and  which  is  sharp  and 
pointed  like  the  sword  of  a  sword-fish. 
Both  ends  of  the  boat  are  alike,  and  her 
engines  are  to  work  both  ways.  She  is  not 
intended  to  turn  round,  but  to  work  like  a 
ferry-boat.  She  is  to  be  called  the  George 
Waahingten,  and  to  have  accommodation 
for  three  thousand  passengers.  She  will 
make  the  passage  of  150  miles  in  five  hours. 
She  has  been  designed  and  modelled  by  Mr. 
Davidson,  of  New  York. 


ON  TBR  COMPARATIVR  TRLOCrrr  OF  LIGBT 
THROUGH    AIR    AND    WATXR,       BY    BTlf. 
FIZBAO  AND  BRBOUXT. 
(Translated  from  Compter  Rendutf  Jane,  1850.) 

We  have  spplied  oorselves  to  the  solution 
of  the  question  as  proposed  by  M.  Arago  in 
1848 ;  that  is  to  say,  How  can  the  two  op- 
posite theories  regarding  the  nature  of  light 
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be  ralmiitted  to  •  definite  test  ?  We  have 
adopted  nich  measures  as  are  calculated  to 
cziubit  in  a  striking  manner  tlie  differences 
of  the  phenomena  as  dedaced  from  the  one 
or  the  other  theory. 

As  remarked  in  oor  preceding  commnni- 
eation,  the  obserration  was  made  simnlta- 
neoQsly  on  two  bundles  of  light ;  the  one 
hayinif  traTersed  the  air,  the  other  a  column 
of  water. 

For  each  of  these  bundles  the  path  was  as 
follows:^ A  telescope  was  so  disposed  that 
its  object  glass  was  Yery  near  the  rotating 
mirror;  a  little  rectangular  prism  was  placed 
ift  the  focus  of  the  telescope,  in  such  a  posi- 
tion that  the  solar  rajs  iklling  upon  it  from 
a  oouTenient  lateral  opening  near  the  eye- 
glass, were  totally  reflected  towards  the 
object  glass. 

Beyond  the  rotating  mirror,  and  at  a  dis- 
tance which  for  the  ray  that  passed  through 
water  amounted  to  two  metres,  there  was  a 
fixed  reflector  designed  to  send  back  the 
light  to  the  rotating  mirror  by  a  normal 
rafiectioiB* 

The  focal  distance  of  the  telescope  wu 

leh  that  the  image  of  the  little  prism 
placed  at  its  focus  formed  itself  distinctly 
upon  the  fixed  reflector  just  menUoned. 
After  haTing  been  reflected  from  it,  the 
light  returned  to  the  rotating  mirror,  wu 
sent  on  through  the  telescope,  and  on  psss> 
ing  the  focus  formed  an  Image  which  ex- 
actly eorered  the  prism. 

By  the  rotation  of  the  mirror  we  give 
Urth  to  a  number  of  images  which  succeed 
each  other  very  rapidly,  and  the  super-posi- 
ticm  of  which  produces  the  sensation  of  a 
permanent  image* 

When  the  rotation  became  sufficiently 
rapid,  the  permanent  image  was  pushed 
forward  in  the  direction  of  rotation,  this 
deviation  bemg  the  result  of  the  angular 
motion  of  the  mirror  during  the  time  occu- 
pied by  the  light  in  passing  twice  over  the 
■paee  which  separated  it  from  the  fixed 
mirror. 

A  second  similar  fixed  mirror  was  placed 
beside  the  former :  it  permitted  us  to  make 
the  experiment  with  air  and  water  simulta- 
neously. 

If  the  lengths  traTersed  had  been  equal 
for  both  media,  the  times  occupied  in  passing 
tiiem  would  be  in  the  ratio  of  4 : 3  or  of 
3 : 4,  according*  to  the  one  or  other  theory, 
and  the  dcTiations  produced  by  the  rotation 
of  the  mirror  would  hare  been  in  the  same 
ratio. 

Instead  of  equal  lengths,  we  haye  adopted 
cquiTulent  lengths ;  that  is  to  say,  lengths 
travened  by  the  light  in  equal  times.  These 
lengths  are  Tery  different,  according  as  they 


are  calculated  from  the  due  or  the  other 
theory.    The  length  for  water  being  1,  the 

eqaiTalent  length  for  air  would  be  -^  by  the 

4 

theory  of  emission,  and  — »  by  the  theory  of 

o 

undulation. 

If  the  experiment  be  made  by  adopting 

the  length  —  for  air,  that  of  water  being  1, 
4 

according  to  the  theory  of  emission,  the 
times  occupied  by  the  two  bundles  of  light 
in  passing  ofer  these  spaces  will  be  equal, 
and  consequently  the  detiations  will  be 
equaL  By  the  other  theory,  on  the  con- 
trary, the  times  occupied  by  the  light  in 
passing  through  both  media,  will  be  very 
different ;  these  times  wUl  be  for  water  and 
for  air  in  the  ratio  of  16  to  9,  and  the  dc- 
Tiations will  be  in  the  same  ratio. 

To  coincide  with  the  one  or  the  other 
theory,  it  will  therefore  be  sufficient  to 
proTC,  either  that  the  deTiations  are  equal, 
or  that  one  is  nearly  double  the  other. 

If  the  equiTalent  lengths  calculated  from 
the  theory  of  undulation  be  taken,  the  re- 
sults will  be  similar,  but  iuTerse. 

According  to  the  theory  of  emission,  the 
deflations  will  be  in  the  ratio  of  16:9; 
according  to  the  other  theory,  they  will  be 
equaL 

We  have  made  these  two  experiments, 
and  the  results  obtained  are  Tcry  exact* 
The  phenomena  obserTed  are  altogether  in 
accordance  with  the  theory  of  undulation, 
and  in  manifest  opposition  40  the  theory  of 
emission. 

In  the  first  arrangement  the  deflation  is 
greater  for  water  than  for  air ;  it  is  nearly 
double.  The  difference  is  sensible  with  a 
Telocity  of  400  or  500  refolntions  per 
second ;  with  a  Telocity  of  1,500  rcTolntions, 
it  becomes  quite  CTident. 

In  the  second  arrangement  the  dcTiation 
is  the  same  for  air  and  water ;  and  whatcTer 
be  the  Telocity  of  the  mirror,  there  is  no 
sensible  difference  between  the  two  deTia- 
tions. These  experiments  hafc  been  made 
in  the  meridian  room  of  the  Obserratory ; 
the  column  of  water  was  two  metres  long, 
and  was  contained  in  a  crystal  tube  closed 
at  the  ends  with  glass.  This  length  Is  more 
confenient  than  that  which  we  at  first  em- 
ployed, namely,  three  metres.  The  light  is 
less  weakened,  and,  after  its  double  pas* 
sage,  retains  an  intensity  which  may  be  esti- 
mated at  donble  of  that  which  was  obtained 
with  the  tube  of  three  metres. 

The  defiations  were  obierfed  at  a  dis- 
tance of  1-50  millim.  from  the  rotating 
mirror. 
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Harvesters. — Under  this  division,  fifteen 
patents  have  been  granted.  For  the  last  two 
years  mach  attention  has  been  given  lu  il.is 
olasfl  of  agricultural  machines.  At  first, 
they  were  confined  to  the  cutting  of  grain 
chiefly,  then  to  grain  and  grass,  and  now  they 
have  been  extended  to  almost  every  herbace- 
ous growth  of  the  soil.  Thus  we  have  grain 
and  grass  harvesters,  com  harvesters,  corn- 
stalk harvesters,  cotton  harveaters,  cotton - 
stalk  harvesters,  cloverhead  lurvesters, 
hemp  harvesters,  &e.  I  shall  notice  several 
of  these,  as  they  present  something  of  into- 
rest  to  prairie  farmers  especially. 

The  first  machine  that  I  ahall  mention  in 
this  class,  is  a  machine  to  harvest  cotton 
vtaliM  in  the  field.  It  is  a  machine  having 
Iwo  horizontal  shafts,  running  from  side  to 
side.  The  upper  and  forward  on«  has  radial 
knives  or  beaters,  which  rotate  rapidly,  and 
beat  down  the  stalks,  while  the  rear  shaft  is 
supplied  vrith  radial  longitudinal  knife- 
edges  extending  from  aide  to  side,  and  aa 
the  blades  come  down  they  chop  the  stalks 
in  pieces. 

The  second  machine  noticed  under  this 
division,  is  a  grain  and  groit  harvester,  pre- 
senting two  principal  points  of  invention. 
First,  the  cutters,  which  consists  of  two 
horizontal  saw  blades,  lying  fiat  upon  each 
other,  with  the  teeth  looking  forwards,  and 
Yibrating  upon  each  other  as  the  face  of  the 
saws  is  pushed  forward  against  the  standing 
graaa.  The  peculiarity  of  these  teeth  con- 
mati  in  their  lysing  made  concave  on  their 
inner  faces,  so  that  when  they  slide  past 
each  other,  they  eut  somewhat  on  the  scis- 
sors' principle,  and  are,  to  some  extent, 
self-sharpening.  Second,  there  are  what 
are  called  cyma-reversa  fingers,  working  in 
combination  with  certain  rake- teeth,  de- 
aigned  to  hold  the  charge  while  the  fingers 
take  it  and  deposit  it  upon  the  ground. 

The  third  machine  of  this  division  is  a 
com  stalk  harvester,  the  frame  of  which  re- 
sembles a  low  three- wheeled  truck,  and 
bearing  upon  ita  upper  surface,  near  its 
middle  part,  two  broad  metallic  discs* 
armed  with  teeth  on  their  peripheries,  which 
teeth  slightly  overlap  each  other,  and  are 
capable  of  aeising  and  holding  within  their 
grasp  any  herbaceous  matter,  and,  as  the 
machine  moves  forward,  to  tear  it  up  by  the 
roots.  The  meeting  of  these  teeth  is  near 
the  central  part  of  the  machine,  anterior  to 
which  the  (pace  is  perfectly  clear,  so  that 
when  the  machine  is  driven  over  a  row  of 
the  corn  stalks,  the  latter  bre  succestively 
brought  agiinst  the  teeth  of  the  metallic 
discs,  and  drawn  out  of,  and  depufiitt'd  upon 
the  ground. 


The  fourth  machine  is  an  ingenious  eon* 
trivance  for  distributing  the  cut  grain  of  « 
harvester  into  suitable  parcels  for  bundles^ 
by  the  weight  of  the  grain.  It  is  called  a 
gram  hinder.  It  consists  of  a  self-regnUt* 
ing  rotary  cylinder,  mounted  on  the  rear 
end  or  extreme  right  side  of  the  madiino, 
and  haviuj^  its  aile  parallel  with  the  rear  end 
of  the  machine.  This  cylinder  is  supplied 
with  catches  and  springs,  and  so  arranged 
that  when  a  certain  weight  of  grain  is  re> 
ceived  into  one  of  its  three  oompartmentSt 
it  performs  a  third  part  of  the  revolntioii« 
and  deposits  the  amount  received  for  a 
bundle,  while  the  next  compartasent  of  the 
cylinder  is  being  charged  for  a  second 
bundle,  and  so  on. 

One  patent  has  been  granted  for  a 
machine  to  harvest  hemp,  a  prominent  pecn* 
liarity  of  which  consists  in  the  method  of 
severing  the  stalk,  by  means  of  an  oblique 
chop  stroke  of  the  cutters  falling  obliquely 
across  the  spaces  between  the  fingers,  and 
upon  the  e<^e  of  the  finger  on  the  further 
extremity  of  the  finger  space ;  the  obliqae 
stroke  being  given  by  the  shaft  on  whieh  all 
the  cutters  are  arranged,  which  shaft  is  aemi- 
rotated  in  screw  •  thread  bearings,  so  that 
the  shaft  in  so  rotating  and  re- rotating  as  to 
raise  and  depreas  the  eutters,  should,  iiiper« 
forming  this  operation,  give  the  oblique 
motion  which  severs  the  stalk,  as  set 
forth. 

Two  machines,  adapted  to  harvest  maiae, 
have  been  patented.  The  firat  of  theac 
contains  a  thresher  to  husk  and  shell  the 
grain.  The  harvester  consists  of  a  machine, 
in  its  general  arrangement  not  unlike  a 
clover- bead  harvester.  But  it  has  a  series 
of  pairs  of  rollers,  one  pair  between  every 
pair  of  teeth,  to  aeize  the  stalks  and  pull 
them  downwards,  until  the  ear  is  drawn 
against  the  tops  of  the  fingers  by  which  tlie 
ear  is  severed  from  the  stalk.  The  ear  then 
rolls  down  an  inclined  plane  to  the  thresher. 
A.  second  machine  for  harvesting  maize  or 
grain  has  also  been  patented.  The  gist  of 
this  invention  consists  in  the  construetioo 
of  the  grain  reel,  made  with  rows  of  fingers, 
projecting  radially,  and  rotating  over  or 
through  the  standing  grain.  The  stalks 
being  received  between  the  fingers,  the  ears 
are  pulled  off  and  deposited  on  an  inclined 
endless  apron. 

A  Grass  Harvester  of  a  novel  conatrae- 
tion  has  been  patented,  which  it  will  be 
difficult  to  describe  without  the  aid  of  draw- 
ings. Some  idea  uf  its  general  character, 
however,  niHV  be  fomed,  by  supiiOMnt;  a 
fiat  wttsher-like  iin>r  o(  nattil  to  be  cut  out 
of  a  sheet  of  uittal,  and  placing  it  in  a  hori- 


SNOLISH  3PBCIFI0ATIONS  ENBOIXBD  DUBINO  XHE  WBES. 


59 


zontal  position.  Now  place  upon  its  aur- 
faoe,  sjr  in  metrical!  J,  •  series  of  sharp  razor 
blades,  a  few  inches  apart,  baving  the  shanlc 
ooofiDed  to  the  ring  by  a  screw  or  rivet,  and 
the  ends  of  the  blades  projecting  beyond  the 
periphery  of  the  ring.  If  now  the  ring  be 
rotated,  bd  that  the  cutting  faces  of  the 
blades  be  forward,  and  in  this  state  be 
brought  against  the  standing  grass,  it  is 
contended  by  the  inventor  that  the  machiiie 
will  be  a  successful  instrument.  The  cut- 
ting  blades  are  supported  in  their  position 
by  suitable  contrivances,  and  tho  ring  with 
its  cotters  has  also  suitable  devices  for  sup- 
porting it,  and  rotating  it  as  the  carriage 
moves  forward,  which  it  is  unnecessary  to 
refer  to  here. 

HoTMi  Rakes. — Only  one  apparatus  under 
Uiia  division  is  regarded  worthy  of  special 
notice,  although  six  patents  have  been 
granted. 

This  invention  is  denominated  a  machine 
for  binding  grain.  The  frame  of  it  re- 
aembles  the  platform  of  an  ordinary  har- 
vester, so  constructed  that  the  curved  rake 
teeth,  projecting  upward  through  the  floor, 
and  passing  acrou  the  same  from  side  to 
aide,  collect  the  grain  at  the  opposite  side, 
where  it  id  brought  against  a  curved  arm, 
between  which  arm  and  teeth  the  grain  is 
pressed,  and  at  the  same  moment  another 
curved  figure  rises  through  the  floor  from 
behind,  to  support  that  half  of  the  bundle, 
while  at  the  same  time,  the  curved  rake- 
teeth,  by  means  of  the  machinery,  fall  back- 
ward through  the  floor,  and  are  carried  back 
to  the  opposite  side  of  the  platform,  or  to 
the  starting- place,  for  a  new  charge. 

The  only  duty  required  of  the  attendant 
with  the  machine,  is  to  tie  the  band  for  each 
handle  or  sheaf. 


SPBCIFICATIONB  OP  KK0LI8H  PATENTS  KN- 
nOLLKD  DURING  THB  W^BK,  ENDING 
JANUARY  5,  1852. 

Frederick  Rosrnboro,  of  the  Albany, 
Eiq.  For  improvemente  in  the  manufacture 
of  easkf,  barrelt,  and  other  like  artielu, 
and  the  machinery  employed  therein.  Patent 
dated  Julys,  1851. 

Hknrt  Craven  Baildon,  of  Edin- 
burgh, chemist.  For  improvemente  in 
Meriting,  printing,  or  marking  letters,  eha- 
raetert,  or  figures  upon  paper,  parchment, 
or  other  materials  properly  prepared  for 
that  purpose.     Patent  daUd  July  7,  1851. 

The  object  of  this  invention  is  to  gnard 
against  the  falsification  of  banker's  cheques, 
letters  of  credit,  and  other  similar  docu- 
Mcnta;  and  for  this  purpose  the  patentee 
makes  nae  of  coloared  paper,  and  prodnoes 
lelten  or  marka  fchereon  by  meana  of  a 


chemical  fluid  capable  of  discharging  or 
changing  the  colour  of  the  paper  or  other 
material  to  which  it  may  be  employed.  In 
order  to  afford  additional  security,  the  pa- 
tentee prefers  to  use,  for  preparing  his 
paper,  a  compound  colour,  such  as  purple 
or  green,  which  may  be  made,  the  purple 
with  Prussian  blue  and  an  animal,  minersl 
or  vegetable  red,  and  the  green,  with  Prus- 
iian  blue  and  chromate  of  lead.  The  fluids 
employed  for  marking  or  writings  are  solu- 
tions of  potash  (liquor  potassse)  and  of 
soda,  both  of  which  are  capable  of  discharg- 
ing colours  produced  as  above  mentioned. 
Some  of  the  paper  sold  by  statipners  is 
coloured  with  Prussian  blue,  and  such  paper 
may  be  also  used  for  the  purposes  of  the 
invention;  and  if  psper  be  prepared  with 
iron,  a  solution  of  ferrocyanide  of  potassium, 
with  a  small  quantity  of  muriatic  acid,  will 
be  suitable  for  writing  thereon.  The  diffe- 
rent colouring  matters  employed  in  the  pre- 
paration of  paper  may  be  mixed  with  the 
pulp  in  the  course  of  manufacture,  or  the 
paper  may  be  prepared  by  immersion  In  the 
different  solutions,  and  then  dried,  and  if 
necessary,  pressed.  Parchment  is  prepared 
by  immersing  it,  when  strained  on  a  board 
or  frame  to  prevent  warping,  in  colouring 
solutions;  and  if  a  green  colour  is  desired, 
it  may  be  obtained  by  the  use  of  Prussian 
blue  and  solution  of  fustic. 

When  printing  with  alkaline  solutions  on 
paper  prepared  by  the  above-mentioned 
prooesies,  the  types  are  to  be  slightly  oiled 
on  the  sides  to  prevent  the  solution  running, 
and  a  gutta-percha  eovereJ  roller  is  em- 
ployed for  distributing  the  solution  over  the 
type.  Instead  of  using  solutions  for  dis^ 
charging  the  colour  from  tinted  paper, 
coloured  solutions  may  also  be  used,  so  as 
to  vary  the  colour  of  the  parts  of  the  paper 
to  which  they  are  applied;  and  if  desired, 
portions  of  documents  may  be  printed  or 
written  by  the  means  above  mentioned,  and 
other  portions  printed  or  written  with  com- 
mon printing  or  writing  inks. 

CSoifiM.—- 1.  The  mode  of  writing,  print- 
ing, or  marking  the  letters,  characters,  or 
figures  of  documents  upon  coloured  paper, 
parchment,  or  other  proper  material,  by 
means  of  such  a  chemical  fluid  or  mixture, 
as  will  discharge  or  change  the  colour  of 
those  parts  of  the  paper,  or  other  material 
so  written  or  printed  on  or  marked. 

2.  The  mode  of  writing,  printing,  or 
marking  the  letters,  characters,  or  figures  of 
documents  upon  coloured  paper,  parchment, 
or  other  proper  material,  by  means  of  such 
a  chemicid  fluid  or  mixture  as  aforesaid,  such 
fluid  or  mixture  being  also  coloured  or 
tinted,  so  aa  to  colour  or  vary  the  colour  of 
those  parts  of  the  paper  or  other  material  to 
which  it  may  be  applied. 
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3.  The  writing,  printing,  or  marlung  i 
portion  or  portions  of  the  letters,  characters, 
or  fignres  of  docnments  upon  coloured  paper, 
parchment,  or  other  proper  material,  by 
means  of  such  a  chemical  flaid  or  mixture 
as  aforesaid  ;  and  also  writing,  printing,  or 
marking  another  portion  or  other  portions 
of  such  letters,  characters,  or  figures,  in 
any  ordinary  manner,  with  writing  ink  or 
printing  ink. 

Jambs  Buchanan  Mi&rlbes,  of  Glas- 
gow, engineer.  For  certain  imyrovemenis 
in  machinery,  apparaitu,  or  meane  for  the 
manufacture  or  production  qf  eugar.  Patent 
dated  July  7,  1851. 

Mr.  Mirrlees  describes  an  arrangement  of 
sugar- mill,  for  the  purpose  of  expressing  the 


juice  from  the  cane.  The  peculiar  features 
of  novelty  are,  that  the  engine  and  mill  are 
combined  in  the  same  framework,  which  is 
of  malleable  iron,  and  made  sufficiently  ele- 
vated to  serve  instead  of  shears  or  triangles, 
for  the  purpose  of  raising  the  rollers  and 
heavy  work  of  the  mill  into  their  places. 
The  base  plate  on  to  which  the  expressed 
juice  fills,  is  made  hollow,  and  the  cylinder 
of  the  engine  is  placed  at  such  a  level,  and 
in  such  a  position,  as  to  admit  of  the  waste 
steam  passing  direct  into  the  hollow  bas6 
plate  for  the  purpose  of  heating  the  juice  on 
its  way  to  the  boiling.pan ;  or  instead  of 
employing  the  waste  steam  for  this  purpose, 
other  steam  or  hot  air  may  be  used,  and 
caused  to  circulate  through  the  base  plate. 
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William  Cook,  of  Kingston-upon-HuU,  working 
copper-tmith,  for  certain  improvements  in  the  con- 
struction of  steam  engines,  consisting  of  a  rotatory 
circular  valve  for  the  regular  admission  of  steam 
from  the  boiler  alternately  into  the  chambers  of  the 
two  cylinders  of  double-acting  engines.  January 
12;  six  months. 

Alclde  MarceUin  Duthoit,  of  Paris,  France,  sta- 
tuary, for  an  improved  chemical  combination  of 


certain  agents  for  obtaining  a  new  plastic  product. 
January  12 ;  six  months. 

Robert  John  Smith,  of  Islington,  Mlddleaez, 
gentleman,  for  certain  improvements  in  machinery 
or  apparatus  for  steering  ships  and  other  vessels. 
January  13;  six  months. 

Jean  Antoine  Farina,  of  Paris,  proprietor,  for  a 
process  for  manufacturing  paper.  January  IS ;  aix 
months. 
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Walsh  and  Brierley  ....  Halifax  ....^ * Double  bar  brace-tlide. 

J.  and  T.  Brown.........  Bradford Pressing  lever. 

T.  Johnson  Manchester ...» Compound  spring  forapriot- 

ing-press. 

G.  Lewis Leicester Lock. 

W.  Pearse.M Tavistock Roasting-jack. 

R.  Gordon  8s  J.  Thomp- 
son  Stockport  and  Manchester  Hollow  vrrought  -iron   yam- 
beam,  back-roller,  and  cloth- 
beam. 

8.  Samuel ». Houudsditch  .» Cap-peak. 
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H.  de  Beaufort  ,„ Great  Ryder-street .» Measuring  indicator. 
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THE   OBATTBBTON  PADDLK-WHBBL. 

Thj  engrayings  on  our  first  page  represent  a  paddle-wheel  of  a  newconBtruotion, 
invented  by  Mr.  Richard  Chatterton,  of  Cobourg,  in  Upper  Canada,  with  which  a 
trial  V  a  rather  remarkable  character  was  made  on  the  Thames  on  Saturday  last. 
Wi'  i»haU  first  describe  this  wheel,  and  then  record  the  results  of  the  trial  made  with 
i^  of  which  we  had  the  pleasure  to  be  eye-witnesses  . 

J  \gs.  1  and  2  represent  respectively  ed^e  and  perspective  views  of  this  pro- 
peller. The  distinction  between  this  and  the  ordinary  wheels  is,  that  the  floats  of 
the  former  paddles  enter  and  leave  the  water  horizontally,  and  at  intervals,  with  vio- 
lent successive  concussion,  and  consequent  disadvantage  of  downward  pressure, 
attended  with  a  great  deal  of  unpleasant  vibration  and  back  lift,  while  in  tne  latter 
they  pass  into  and  emerge  from  the  sphere  of  resistance  quietly  and  continuously, 
much  after  the  manner  of  a  screw,  without  disturbing  in  front  or  lifting  the  water 
behind,  being  at  the  same  time  perfectly  balanced  at  all  points,  as  shown  by  the 
shading  in  the  figures,  half  of  each  float  being  precisely  opposite  a  corresponding 
half  on  the  other  side,  and  each  pair  acting,  as  it  were,  like  a  wedge  in  passing 
through  the  water.  The  pressure  on  the  shaft  is  thus  quite  as  square  as  in  the 
common  wheel,  while  the  displacement  being  the  same,  with  a  larger  surface  of 
friction  exposed  to  the  surrounding  water,  the  propelling  effect  below  is  propor- 
tionately increased,  on  the  well-known  principle  that  a  body  wedge-shaped  ofiers 
greater  resistance  in  its  transit  through  water  with  the  point  of  the  wedge  foremost, 
than  it  would  do  if  reversed,  because  it  is  more  easily  drawn  from,  than  driven 
against,  the  friction  on  its  sides.  Again,  the  water  thrown  abaft  the  wheel,  as  it 
emerges,  falls  under  the  run  of  the  vessel,  helping  to  fill  up  the  vacuum  and  urge 
her  forward  The  propeller  has  also,  obviously,  the  further  advantage  of  working 
much  easier  for  the  engine  in  a  heavy  sea,  particularly  a  following  sea,  than  the  long 
square  float ;  while  in  tideways,  or  in  ascending  rapid  currents,  the  continuity  of 
its  action  must  prove  equally  beneficial. 

The  Thames  Iron  Steam -boat  Company  having  resolved  to  give  Mr.  Chatterton's 
invention  a  trial,  caused  a  wheel  on  his  plan  to  be  fitted  to  one  of  their  boats,  well 
known  on  the  river  by  the  name  of  the  Bridegroom,  and  that  its  capabilities  should 
be  tested  by  running  the  Bridegroom  from  Cadogan-pier,  Chelsea,  to  and  through 
London-bridge  and  back,  against  the  best  of  their  other  boats,  the  Twilight,  which 
had  been  recently  fitted  with  a  new  paddle-wheel  with  sig-aag  floats,  invented  by 
Mr.  J.  L.  Stevens,  and  patented  November  27, 1851.  But  previous  to  this  trial,  it 
was  thought  only  fair — ^and  it  obviously  was  so — that  it  should  first  be  ascertained 
what  amount  of  advantage  had  been  achieved  in  the  Twilight  over  the  common 
paddle-wheel  by  the  substitution  of  Mr.  Stevens*s.  The  Bridegroom  and  Twilight 
are  vessels  of  nearly  the  same  build,  tonnage,  and  steam  power — the  only  material 
difi^erence  between  them  being,  that  the  one  has  a  keel  and  the  other  none;  and, 
previous  to  the  alteration  in  the  Twilight's  paddles,  they  were,  in  point  of  speed,  as 
nearly  as  may  be  on  a  par. 

The  result  of  the  preliminary  comparison  thus  instituted  between  the  two  vessels 
established  very  clearly  that  the  Twilight  had  been  improved  in  speed  by  the  adop- 
tion  of  Mr.  Stevens's  paddle  to  the  extent  of  about  10  per  cent.,  or  upwards,  of  a 
mile  in  every  ten. 

We  come  now  to  the  trip  of  Saturday  last,  between  the  Twilight  as  thus  im  - 
proved  and  the  Bridegroom,  fitted  with  Mr.  Chatterton's  propeller.  The  vessels 
made  a  very  fair  start  together  from  Cadogan-pier,  and  soon  a  most  exciting  strug- 
gle ensued  between  them — the  vessels  alternately  heading  each  other,  then  running 
neck  and  neck,  and  occasionally  **  hugging  "  each  other,  after  a  manner  more  afiec- 
tionate  and  sisterly  than  convenient  or  agreeable.  Part  close-company  they  could 
not,  or  would  not,  and  to  the  starting-point  they  returned  without  an  inch  of  distaiice 
between  them.  The  race  was  pronounced,  in  sporting  phraseology,  to  be  a  dead  beau 

£ach  party,  as  is  usual  in  boat  contests,  insists  on  a  variety  of  minor  circumsunces 
as  having  effected  the  ultimate  result ;  but,  for  our  own  parts,  we  must  say  that 
we  thought  the  trial,  upon  the  whole,  perfectly  fair. 

It  results  from  it,  that  since  the  Twilight,  with  Mr.  Stevens's  wheel  has  been 
proved  superior  in  point  of  speed  to  the  common  wheel  in  the  proportion  of  10  per 
oeot :  80  most  the  Bridegroom  also,  which  is  fitted  with  the  Chatterton  propelier. 
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One  thing  was  notioed  on  board  the  Bridegrocm^  which  is  partioaUrly  deserT- 
ing  of  attention,  and  that  was  the  almoet  entire  absence  of  vibration,  furnishing 
strong  evdeince  of  the  ease  with  which  the  floats  of  the  Ghatterton  wheel  enter 
aad  emerge  from  the  water. 

After  the  race  had  been  concluded,  several  short  trials  in  backing  were  made 
between  the  vessels,  when  the  Bridegroom  exhibited  a  decided  superiority  in  that 
respect  over  the  oUier ;  and  this  we  take  to  be  another  proof  of  the  equability  of 
the  action  of  the  Ghatterton  wheel,  for  it  could  only  have  oeen  from  a  greater  inter- 
fetenee  with  the  water  of  the  rudder,  in  the  case  of  the  TufUighiy  that  she  did  not 
h&ok  80  well  as  she  advanced. 

Copy  of  a  Letter  from  the  Ckairwum  of  the  London,  Weetmineter,  and  Vmufhall 

8team-booi  Company  to  Mr,  Chaiterton, 

AngeUeourt,  Jan.  22,  1852. 

Sir, — Am  Chairman  of  the  Directors  of  the  London,  Weatmintter,  and  Vauzhall  Steam- 
packet  Company,  I  hive  much  pleaaare  in  forwarding  to  yon,  on  their  behalf ,  the  following 
tastimoni  1  of  the  merits  and  performance  of  yoar  new  paddle>wheel,  which  has  been  applied 
nader  jonr  direction,  bat  at  the  Company's  expense,  to  their  8team«>boat  the  Bridegroom* 

The  boat  is  now  plying  on  the  river,  and,  from  a  comparison  of  her  ipeed  as  opposed  to 
her  performance  with  the  common  wheel,  I  am  enabled  to  lay  that  the  is  now  decidedly 
Ikster  than  she  was  before,  and  that  the  unpleasant  vibration  produced  in  all  cases  by  the 
common  wheel,  aad  mora  or  less  even  with  the  feathering  paddle,  has  been  very  consi- 
derably, if  not  wholly  removed* 

I  have  no  doubt  that  your  wheel  must,  parUculariy  on  ocean  steamers,  be  a  great  improve- 
meat  in  steam  navigation,  while,  from  the  absence  of  vibration,  the  boats  themselves  will 
certainly  be  more  durable. 

With  every  wish  for  the  soccsm  of  your  wheel  which  it  deserves, 

I  am,  Sir,  yours,  &c., 

liiwis  H.  Haslbwoop. 


piKca-womi:  and  orimTiMa.— tbb  ''  cask  in  point/' 


Last  Sunday  Times  inserted  as  *'  A 
Gase  in  Point "  part  of  the  note,  p.  28, 
of  the   Mechanies'  Magtuine  of   the 

§  receding  day,  but  without  specifying 
le  "point"  to  which  the  case  of  the 
founder  was  particularly  applicable. 
That  note  had  been  penned  and  sent  for 
insertion  in  the  Magazine  before  the 
writer  was  aware  of  the  existing  strug- 
gle between  the  employers  and  the  em- 
ployed in  the  engineering  business ;  but 
it  does  happen  to  afPbrd  a  "  case  in 
point,'*  exhibiting  the  one-sided  views 
taken  by  the  objectors  to  piece-work 
and  over- time.  Their  great  plea  for  the 
abolition  of  both  is  that  mechanics  should 
be  allowed  time  for  recreation,  and  for 
die  acquirement  of  knowledge — but  they 
do  not  state  of  what  use  knowledge  can 
be  to  the  operative,  if  he  be  debarred 
from  profiting  by  his  acquirements,  as 
he  would  be  were  piece- work  abolished. 
It  is  by  piece-work  only  that  a  man  can 
obtain  adequate  remuneration  for  supe- 
rior skilL  In  the  "  case  in  point"  it  was 
by  very  superior  skill,  and  by  that 
alone,  that  a  founder  was  enabled  justly 
to  obtun  the  great  earnings  of  two  or 


three-and- twenty  shillinffs  a  day.  Take 
away  pecuniary  reward  for  operative 
skill,  what  motive  will  remain  for  ac- 
quiring it  ?  In  the  other  poiot  of  view 
brought  forward  by  the  Amalgamated 
Society  as  a  reason  for  their  demands—- 
that  of  affording  leisure  to  the  operative 
— ^in  what  way  can  a  roan's  exertions 
enable  him  to  obtain  a  competeocy  with 
so  much  time  at  his  own  disposal  as  by 
piece-work  ?  The  founder  who  earned  the 
great  wages  above-mentioned,  could,  on 
comparison  with  others  of  his  craft, 
have  afforded  to  spend,  say  four  whole 
days  out  of  the  working  six  in  recrea- 
tion, or  in  the  furtherance  of  his  acquire- 
ments. That  particular  founder's  future 
is  not  remembered,  if  ever  known,  but 
a  general  result  in  the  three  Portsmouth 
establishments  was  that  the  operatives 
who  distinguished  themselves  by  supie- 
rior  skill  joined  to  superior  industry, 
obtained  either  promotion  in  ,the  yard, 
even  to  that  of  master- millwright,  or,  if 
they  preferred  quitting  it,  advantageous 
engagements  elsewhere ;  and  how  many 
are  there  of  the  greatest  engineers  the 
country  boasts  of,  who  were  themselves 
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operatives  P  The  few  hundred  men  em- 
ployed in  Sir  Samuel  Bentham's  three 
establishments  in  Portsmouth  Dockyard, 
bear  but  a  trifling  proportion  to  the  ope- 
ratives of  asimilar  description  for  whom- 
there  is  employment  in  Great  Britain ; 
but  the  same  principles  that  insured  suc- 
cess to  both  the  employer  and  the  em- 
ployed at  Portsmouth  are  equally  appli- 
cable to  the  most  extensive  manufacto- 
ries throughout  the  country. 

As  to  the  grievance  of  working  over- 
time, an  habitual  practice  of  the  kind  is 
certainly  repugnant  to  the  kindly  feelings 
of  man  towards  man.  Habitual  work 
beyond  the  strength  and  endurance  of 
men  is  known  to  destroy  health,  and 
almost  certainly  to  bring  on  prematurely 
the  decrepitude  of  old  age.  Ten  hours 
of  work  per  day  has  been  very  generally 
esteemed  to  be  the  amount  of  labour 
which  at  a  regular  calling,  man's  consti- 
tution is  able  to  endure.  A  regular  call- 
ing is  specified,  because,  where  work  is 
varied,  the  change  from  one  kind  of 
labour  to  another  prolongs  the  powers  of 
exertion;  thus  domestic  servants  find 
no  hardship  in  being  employed,  meal- 
times excepted,  from  seven  in  the  morn- 
in<;  to  eleven  at  night ;  so,  many  ship- 
wrights who  had  laboured  hard  at  ship- 
building in  Portsmouth  Dockyard  from 
six  to  six,  would  afterwards  dig  for  an 
hour  or  two  in  their  little  gardens.  Still 
ten  working  hours  may  be  considered  as 
the  reasonable  limit  of  a  day's  work  for 
the  average  of  men.  Sir  Samuel  Ben- 
tham,  convinced  of  this,  fixed  on  ten  as 
the  working  hours  in  his  three  establish- 
ments. In  no  manufactory  does  the  un- 
certainty of  demand  for  labour  exist  in 
a  greater  degree  than,  during  war-time, 
in  a  Royal  dockyard  at  such  a  port  as 
Portsmouth ;  he  had  to  provide  for  this, 
and  did  so  by  permitting,  in  cases  of 
extraordinary  pressure,  two  hours  of 
additional  work — beyond  that  addition, 
never;  but  when  those  factories  were  in- 
competent by  limited  day-work  to  supply 
demands,  then  continuous  work  was 
effected  by  means  of  relays  of  opera- 
tives. 

This  leads  to  the  observation,  that  no 
inconsiderable  part  of  the  cost  of  fabri- 
cation of  machines  is  that  of  the  interest 
on  sunk  capital,  yet  that  this  has  not 
been  noticed  on  either  side  during  the 
present  unfortunate  dispute,  much  as  it 
might  be  thought  to  influence  masters  in 


a  desire  to  work  their  plant  over-time. 
Sir  Samuel  was  as  sincerely  the  opera- 
tive's friend,  as  he  was  a  conscientioas 
servant  to  the  public — he  could  not  for 
the  operative's  sake  institute  night-work 
as  then  practised ;  on  the  other  hand, 
for  the  public  interest,  he  could    not 
allow  the  capital  sunk  in  works  to  be 
dead  for  half   their  available  use;    he 
sought  to  reconcile  these  two  diseordaa- 
cies,  and  succeeded.     His  very  simple 
expedient  was  that  of  causing  the  relay 
of  hands  to  take  place  at  dinner-time,  in- 
stead of,  as  was  customary,  in  the  even- 
ing; by  this  contrivance,  each  relay  of 
operatives  had  a  part  of  every  night  for 
rest  during  the  natural  time  for  sleep, 
and  by  some  minor  arrangements  work 
went  on  instead  of  ceased,  for  an  hour 
at  dinner  time.    The  Amalgamated  So- 
ciety profess  that  they  would  be  content 
with  eight  hours  of  work  (if  they   be 
honest,  at  a  proportionate  *Teduction  of 
pay)  so  that  employment  could  thereby 
oe  afforded  to  a  greater  number  of  en- 
gineers.   If  this  be  the  Society's  real 
sentiment,  it  might  be  gratified  by  the 
introduction  of  two  sets  of  hands  instead 
of   one,  each  of  them  working  eight 
hours ;    by  such  an    arrangement  the 
whole  plant  of  a  manufactory  might  be 
made  productive  for  16  hours  of  the  24, 
to  the  great  reduction  of  cost  in  fabrica- 
tion, and  leaving  16  hours  of  the  24  to 
every  operative  for  rest,  for  recreation, 
or  for  mental  improvement,  as  might 
best  please  every  individual  of  them. 

There  can  be  but  few  first-class  engi- 
neering manufactories  where  buildings 
and  machinery  have  cost  less  than 
50,000/.,  and  six  per  cent,  on  a  capital 
BO  sunk  is  as  little  as  can  be  reckoned 
for  interest  of  the  money,  and  chance  of 
disuse  of  the  plant;  that  six  per  cent 
amounts  to  3,000/.  per  annum  ;  therefore 
were  the  plant  put  to  use  for  a  third 
more  than  the  usual  time,  a  saving  would 
be  effected  of  no  less  than  1 ,000/.  a  year. 
Supposing  this  to  be  wholly  absorbed  by 
the  proprietor,  it  would  of  itself  afford  a 
tolerable  profit,  but  the  probability  is, 
that  were  such  a  saving  produced,  it 
would  be  but  in  part  taken  as  profit,  while 
a  part  would  go  to  a  diminution  of  the 
sale  price  of  articles  manufactured,  and 
a  part  in  some  way  to  the  benefit  of  ope- 
ratives employed. 

If  the  Amalgamated  Society  be  sincere 
in  disclaiming  an  intention  of  requiring 
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to  be  paid  as  roueh  for  eight  hours*  work 
as  for  teo,  and  if  their  sole  object  is  to 
obtain  work  for  their  now  unemployed 
brethren,  the  Society  could  not  object 
were  some  such  arrangement  as  the  above 
to  be  come  to  by  their  employers. 

Equalisation  of  wages  is  another  aim 
of  the  Society.  This,  in  respect  to  ship- 
wrights, is  the  practice  in  the  Royal  doek- 
yaHs ;  and  to  this  vicious  mode  of  pay- 
ment the  nation  is  indebted  for  no  small 
portion  of  the  sum  it  has  to  pay  for  ship- 
work.  In  those  establishments  the  young 
and  strong,  the  old  and  the  infirm,  the 
diligent,  the  idle,  the  skilful,  the  un- 
skilled— ^all,  be  they  but  shipwrights,  are 
paid  the  same  for  a  day's  work,  be  it 
much  that  a  man  performs,  be  it  little, 
be  it  good,  be  it  bad.  Is  such  an  equali- 
sation of  wages  likely  to,  or  does  it  in- 
duce industry,  or  encourage  skill  ?  The 
attempt  to  limit  the  number  of  appren- 
tices is,  in  point  of  fact,  an  endeavour  to 
impose  on  masters  the  necessity  of  em- 
ploying idle,  half-skilled  workmen,  since 
by  limitation  as  to  numbers,  such  must 
be  engaged  if  better  are  not  to  be 
had.  Is  this  a  fair  proceeding  towards 
the  really  skilled,  the  really  conscien- 
tious and  Industrious  workman  ? 

What  would  be  the  fate  of  our  cotton- 
mills  and  cotton  trade  were  all  women 
and  children  operatives  dismissed,  and 
in  their  lieu  were  regularly  apprenticed 
machine- makers,  the  only  hands  em- 
ployed for  tending  the  machinery  P  Roiii 
—utter  ruin.  Precisely  the  same  it  is,  in 
regard  to  a  planing  or  a  boring  engine : 
the  mechanist  has  invented,  and  has 
made  it  exactly  io  the  same  view  as  he 
has  invented  and  made  the  machinery 
in  a  cotton-mill — that  is,  to  enable  un- 
skilled hands  to  perform  operations  which 
theretofore  required  skill.  Do  away 
with  employing  unskilled  hands  to  teod 
machinery  at  little  cost,  and  the  great 
demand  for  machines  themselves  will 
cease,  and  then  what  employment  would 
remain  for  machine-makers  P 

The  Amalgamated  Society  say  that 
they  have  capital  at  command,  and  that 
they  will  set  up  for  themselves.  But  it  Is 
neither  abundance  of  capital  nor  abund- 
ance of  skilled  hands  thst  can  suffice  for 
the  immediate  cheap  fabrication  of  ma- 
chinery. Master  manufacturers  are 
possessed  of  a  great  number  of  machines 
for  facilitating?  their  work,  and  without 
which  it  could  not  be  produced  but  at 
an  enormously  increased  price.     True 


there  is  nothing-— some  patents  excepted 
—to  prevent  the  Amalgamated  Society 
from  making  all  kinds  of  machines; 
but  their  manufacture  requires  time,  and 
before  those  necessary  in  the  fabrication 
of  general  machinery  could  be  com- 

Eleted,  our  great  export  trade  in  this 
ranch  of  manufacture  will  most  proba- 
bly come  to  an  untimely  end.  If  some 
of  our  continental  neighbours  be  a  little 
too  self-sufficient  to  adopt  other  people's 
practices,  it  is  not  so  with  the  rapidly- 
advancing  States  across  the  Atlantic. 
Our  cousins  there  are  quick- sighted, 
enterprising,  have  a  ready  perception  of 
the  useful,  and,  above  all,  never  disdain 
to  imitate  the  inventions  of  other  coun- 
tries ;  nor  do  they  reject  innovations 
because  contrary  to  established  usage— 
the  great  bane  to  many  an  improvement 
amongst  ourselves;  customs  of  trades, 
for  example,  which,  amongst  mill- 
wrights, **  forbad  a  labourer  to  turn  their 
grindstones  for  them."  The  present 
proceedings  of  the  Amalgamated  Society 
may  bring  ruin  on  its  members,  on  theur 
masters  too,  but  it  is  the  nation  at  large 
that  will  be  the  permanent  sufferer.  Our 
staple  trade  in  machines,  it  must  be 
feared,  will  be  driven  from  us,  never  to 
return.  M.  S.  B. 

January  15, 1852. 

ZNOINBBBS'  LABOURS«8. 

Sir, — Observing,  amongst  other  things, 
that  the  Amalgamated  Society  of  Engi- 
neers demand  the  dismissal  of  all  those 
persons  who  are  employed  upon  planing 
and  other  machines  used  in  the  construc- 
tion of  steam  engines  and  machinery  for 
general  purposes,  I  beg  leave,  through 
your  columns,  to  state  the  reason  why 
this  class  of  men  were  introduced  into 
the  workshops.  In  the  year  1829,  Mr. 
Roberts,  of  the  late  firm  of  Sharp, 
Roberts,  and  Co.,  brought  out  his  inven- 
tion of  the  Key-groove  Engine  (or,  as 
some  call  it,  the  Slotting  Machine.)  At 
that  time  I  was  a  workman  in  the  em- 
ploy of  the  above-named  gentlemen, 
and  Mr.  Roberts  requested  me  to  fit  into 
that  machine  the  necessary  tools,  and 
set  it  to  work.  I  did  so,  and  continued 
to  work  the  machine  for  several  weeks, 
until  he  told  me  he  required  my  services 
in  anojher  part  of  the  works  ;  but  he 
said  I  was  to  select  a  *'filir"  to  take 
charge  of  the  machine  and  work  it.  I 
spoke  to  some  of  my  shopmates,  and  it 
was  arranged  that  John  Bottomley  should 
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take  my  pla«e,  whieh  be  did ;  bat  during 
tbe  time  tbis  vas  going  on,  several  of 
tbe  workmen  were  exclaiming — '*  Oh ! 
it  is  only  a  labaurer'g  job ;"  and  this, 
eoupled  with  tbe  fact  that  Bottomley 
(who  was  a  good  workman)  was  anxious 
to  return  to  the  Tiee  to  work  **  piece- 
work,'* led  to  his  deolining  to  work  tbe 
machine  any  longer.    It  was  then  deci- 
ded to  select  a  "turner"  to  fill  the  situa- 
tion, and  Samuel  Butcher  consented  to 
take  the  place  of  Bottomley ;   but  he 
idso  refused  to  remain  at  the  machine,  it 
being  considered  by  the  workmen  more 
suitable  for  a  labourer ;  and,  of  course, 
one  was  appointed  to  the  machine,— and 
this  class  of  men  have  continued  to  work 
these  machines  to  this  day.  The  planing 
machine  was  in  operation  years  before 
this  key-grooTe  engine,  and  the  history 
of  its  attendants  is  quite  analogous  to 
the  other,  and  therefore  I  need  not  go 
farther  into  detail  concerning  it )  but  I 
cannot  refrain    from    appealing  to  all 
right-minded  workmen  on  the  injustice 
and  sinfulness  of  a  demand  which,  if 
conceded,  would  inflict  a  vast  amount  of 
suffering  upon  a  descrying  class  of  ope- 
ratives, many  of  whom  I  have  known 
for  nearly  the  last  twenty  years,  and  who 
were  young  men  when  placed  in  their 
present  situations;  they  have  sinee  got 
married,  and  have  families  depending 
upon  them  for  support ;  and  to  talk  of 
'*  turning  them  out"    of   those   places 
which  formerly  tbe  parties  themselves 
refused  to  fill,  is,  to  my  mind,  an  act  of 
the  greatest  oppression  and  cruelty.     I 
know  numbers  of  men  amongst  the  en- 
gineers and  machinists  who,  I  venture 
to  say,  would  never  be  parties  to  such 
an  unreasonable  demand;   and  I  hope 
the  perusal  of  this  letter  will  lead  them 
to  make  known  their  sentiments,  and 
wipe  off  a  stain  from  their  character  as 
a  body,  which  certainly  at  present  at- 
taches to  them. 

I  have  been  induced  to  make  this 
communication  having  been  an  eye-wit- 
ness of  the  facts  stated,  and  feeling  it  to 
be  my  duty  to  place  the  matter  fairly 
before  the  public,  as  an  act  of  justice  on 
behalf  of  a  deserving  class  of  men. 

I  am,  Sir,  yours,  &e., 

BiNJ.  FoTHaaoiLL, 

Conioltiog  Engineer. 

Ducle-bolldingt,  Manchetter, 
Jan.  30, 1851. 


OK  THB  MOTIOK  OV  A  BOVT  ON  AW  XW- 
CLINSn  PLANB,  WHEN  THB  rBICTIOir 
IB  GIVEN.  BT  THOMAS  TATB,  7.a.A.S,, 
AUTHOB  OV  *'  A  TBBATISB  ON  THB 
8TBBN6TH   OF  MATKBIALS,"  BTC. 

1.  Prop. — To  find  the  velocity  gained 
or  lost  hy  a  body  moving  on  an  inclined 
plane^  ABC,  whose  coefficient  of  frie^ 
tion  is  gieen. 

Let  10 "the  weight  of  the  body ;  v^  «• 
the  velocity  with  which  it  is  projected 
up  or  down  the  plane ;  o«the  velocity 
of  the  body  after  it  has  moved  over  the 

Fig.  1. 


space  AC ;  /«the  coefficient  of  friction ; 
9»the  angle  of  friction;  Us  the  work 
due  to  friction  in  moving  the  body 
through  the  space  AC;  U^-* the  work 
due  to  gravity;  and  u»<the  work  accu- 
mulated in  the  body,  that  is,  the  work 
gained  or  lost,  as  the  case  may  be ;  then 

where  the  +  or  —  sign  is  taken  accord- 
ing as  the  body  is  projected  down  or  up 
the  plane. 
Now 

«■»    ^  2^    -  ;  U-/.ir.AB  J  U,«ir.BC  ; 

hence  we  have  by  substitution,  &c., 

?!lllf«+BC-/AB 
2g        - 

=  ±BC-tan.0.  AB. 

In  order  to  give  a  geometrical  inter- 
pretation to  this  result ;  draw  CH  paral- 
lel to  AB,  and  AH  to  BC  ;  also  draw 
CK  and  CK,  making  the  angles  HCK 
and  HCKj  respectively  equal  to  0  the 
angle  of  friction;  then  HK  or  HK^^ 
tan.  9.  AB. 

Let  the  body  be  projected  down  the 
plane;  then 

--BC-tan.  O.AB 


2ff 


BC-HK 
'AK...(1), 
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thnt  i«  to  say,  ik9  tmhethf  gained  hy  the 
hod  fin  descending  from  CtoA  if  equal 
io  the  velocity  which  it  would  acquire 
in  falling  freely  through  AK. 

hti  the    body  be  projected  up  the 
pkne;  then 

*'*'"^"-BC  +  taii.0.AB! 


2g 


>BC+HK^ 

:AK,...(2), 


that  is  to  tay,  the  velocity  lost  hy  the 
body  tn  ascending  from  A  to  C  is  equal 
to  the  velocity  which  it  would  lose  m 
ascending  freely  through  AE,. 

Cor.  1.  When  the  angle  of  friction 
is  equal  to  0,  then  the  Telocity  gained  or 
lost  is  simply  due  to  AH,  the  vertical 
height  of  the  plane,  which  is  a  well- 
known  dynamical  theorem. 

Cor.  2.  If  the  inclination  of  the  plane 
be  equal  to  the  angle  of  friction ;  then 
RK"BC,  and  AK-0,  and  therefore, 
in  this  case,  the  body  will  move  uni- 
formly down  the  plane  with  the  velocity 
of  projection. 

2.  Prop. — To  find  the  point  to  which 
a  body  will  ascend  an  inclined  plane, 
ABC,  when  the  velocity  of  projection 
is  given. 

Take  the  yertieal  AK^  to  represent 
the  height  from  which  a  body  must  fall 
in  order  to  acquire  the  given  velocity  of 
projection ;  draw  K^C,  cuttin^r  the  plane 
m  C,  and  making  the  angle  AE,C  equal 
to  the  complement  of  the  angle  of  fric- 
tion ;  then  C  will  be  the  point  to  which 
the  body  will  ascend. 

For  in  this  case,  from  eq.  (2),  we 
have 


0,  and  ^ 
^9 


AK^. 


Cob.  1.  — TFA«n  the  plane  AC  is 
horiwntaL 

Take  the  vertical  AK  to  represent  the 
height  from  which  the  body  r^  ust  fall 
to  acquire  the  velocity  which  it  has  at 
A;   draw  KC,  cutting    the  horizontal 

Kg.  2. 


plane  in  C,  and  making  the  angle  AKC 
equal  to  Uie  complement  of  the  angle  of 


fKotion;  then  C  will  be  the  point  at 
which  the  body  will  come  to  a  state  of 
rest. 

8.  Pbof.  To  find  the  distance,  AQ, 
which  a  body  will  move  over,  on  the 
horizontal  plane  AD,  after  deeeending 
the  inclined  plane  AC. 

Draw  CK,  as  in  Art.  1,  making  the 
angle  HCK  equal  to  the  angle  of  ft-io- 
tion  t  produce  CK  until  it  intersects  AD 
in  Q;  then  AQ  will  be  the  spaee  which 
the  body  will  move  over  before  it  comes 
to  a  state  of  rest. 

Fig.  3. 


For  AK  will  be  the  vertical  height  due 
to  the  velocity  acquired  in  falling  down 
AC,  and  since  z  AQC-  Z  HCK,  there- 
fore  by  Cor.  1,  Art.  2,  Q  will  be  the 
point  at  which  the  body  will  come  to  a 
state  of  rest. 

4.  Prop.  To  find  the  locus  of  the 
planes  of  equal  velocities. 

Let  the  vertical  AK  represent  the 
height  from  which  a  body  must  fall  to 
acquire  the  given  velocity ;  draw  KCC^ 
making,  with  the  horiaontal  line  CH, 

Fig.  4. 


the  angle  KCH  equal  to  the  angle  of 
friction;  then  KCC,,  &c.,  will  he  the 
locus  of  the  extremities  of  the  planes 
AC,  ACj,  &c.,  of  equal  velocities,  that 
is  to  say,  l^e  velocities  acquired  by  a 
body  descending  these  planes  will  be 
equal  to  the  velocity  acquired  by  a  body 
in  falling  freely  through  AK. 

From  Ci  draw  C^H^  parallel  to  CH; 
then  by  Art.  1,  the  velocity  acquired  in 
descending  the  plane  ACj^,  or  the  plane 
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AC,  ia  equal  to  the  velocity  which  would 
be  acquired  in  falling  freely  through 
AK;  and  the  same  may  be  shown  to 
hold  true  for  any  other  plane  drawn 
from  A  to  meet  the  straight  line  KCGx. 

5.  Pbop.  To  find  the  time  of  a  body's 
motion  on  an  inclined  planet  the  coegU 
eient  of  friction  beinf^  given. 

Let  ^x*"^^®  accelerating  force  acting 
down  the  inclined  plane  ABC,  see  fig.  1 ; 
;>»  the  moying  pressure ;  ^b  the  time  In 
descending  the  space  AC;  a»/BAC 
the^inolination  of  the  plane ;  then 

2 

hutp^w,  sia  a—f  v.  cos  a, 

and  ff^  «£-.  ff^g  (wn  a—f.  cos  a), 

w 

therefore,  by  substitution  and  reducing, 
we  get 

ACai^ X  JL  (sin  a—/,  cos  a)..  (3), 


2  AC 


sin  a—/,  coi  a 


2  AC        cos  0 


...w» 


g         sin(a— 0) 

by  substitiitiDg  tan  $  for/,  and  redneing. 
If  a-O,  then 


/-V!.'^^  ..-(5). 


2  AC 
g  sin  a 

If  the  body  be  projected  up  the  plane 
with  the  velocity  v,  to  find  the  time  /  at 
which  it  will  come  to  a  state  of  rest.  In 
this  case, 

g^  -^g  (sin  a+/.  cos  a), 

g^     g'   uina  +/.  cos  a 

g      sia(a  +  d)      ^' 

where  -^  is  the  time  in  which  the  mo- 

9 
tion  would  be  destroyed  if  gravity  were 
acting  freely  on  the  body. 

If  the  body  be  projected  on  the  horl- 
sontal  plane,  then  a»0,  and 

g      Ud  0     ^      / 

6.  Prop.  To  find  the  locus  of  the 
planes  of  equal  times  of  descent^  the 
coefficient  of  friction  being  given, 

JLet  AC,  AC^,  &c.,  be  the  planes  do\vn 


t^L.      ^ iL.  4... (7). 


which  a  body  will  descend  in  equal 
times.  Take  the  vertical  AK  (—2a)  to 
represent  the  space  through  which  the 
body  will  fall  in  the  given  time  t ;  and  let 
AB—jp,  BC»y,  be  the  co  ordinates  of 
C ;  then  we  have  from  eq.  (3)  Art.  5p     . 

Fig.  5. 


AC«-/«  X  J(AC  sin  «-/.  AC  cos  a) 

-/«xS(BC-/.AB).       ^ 

Now  AK  is  the  space  through  which 
the  body  will  fall  in  the  time  t,  there- 
fore  AK»/*Xj7;  and  from  the  right- 

s 
angled    triangle    ABC,    we   also  hare 
AC*-AB>  +  BC>;    hence  we  find  hy 
substitntion 

AB»  +  BC»  -  AK  (BC-/.  AB), 

.'.  x^+g*mm2ag^2fax, 

substituting^ -fa  for  y,  and  x-^fa  for  x^ 
in  order  to  eliminate  the  first  powers  of 
9  and  y,  we  get 

which  is  the  equation  of  a  circle,  whose 

radius  is  equal  to  a  Vl  +/■. 

Let  O  be  the  centre  of  the  circle; 
draw  the  vertical  GOJ  and  let  fall  OE 
perpendicnlar  to  AK ;  then 

OA«-a»+/"a», 

-AE«  +  AE>tan>a; 

.*.  OE»AEtan  Bi 

.-.tanO--, 

.-.  zKAO-0, 

hence  it  follows  that  the  iocue  of  the 
planes  of  equal  times  of  descent,  is  an 
are  of  a  circle  whose  chord  is  AK^ 
making  with  the  radius  OA  an  angle 
KA  O  equal  to  the  angle  of  friction. 
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In  like  muiner  it  may  be  shown  that 
KC,  KCx,  &&,  are  planes  of  equal  times 
oi  descent. 

Cob.  1.  If  the  planes  be  perfectly 
smooth,  then  6^0,  and  AK  becomes  the 
diameter  of  the  circle,  which  is  a  well 
known  dynamical  theorem. 

7.  Pb.op.  To  find  the  plane,  AC,  of 
qniekest  descent,  which  can  be  drawn 
mm  a  given  point  A  to  meet  a  given 
plane  BD. 

Let  AB  be  a  horisontal  line.  From 
A  draw  AQ,  making  the  angle  BAQ 

3ual  to  the  angle  of  friction ;  from  Q 
ke  QC  equal  to  QA ;  and  join  AC ;  then 
AC  will  be  the  plane  of  quickest  descent. 
Draw  CO  perpendicular  to  BD,  and 
AO  to  AQ ;  then  O  will  be  centre  of  a 
oircle,  ACK,  touching  the  lines  BD  and 
AQ  in  the  points  C  and  A.  Draw  the 
▼ertieal  AIl,  and  join  AD  cutting  the 
circle  in  C ;   then  z  OAQ  -  Z  KAB 

Fig. «. 


and.-.  zKAO-  zOAQ-the  angle  of 
rictton ;  hence  it  follows.  Art.  6,  that 
the  times  of  descent  down  the  chords 
AC,  AC.,  &c.,  will  be  equal;  therefore 
the  time  of  descent  down  AC  must  be 
less  than  it  will  be  down  AD,  or  any 
other  line  that  can  be  drawn  from  A  to 
meet  the  given  plane  BD. 

CoB.  1.  If  the  plane  be   perfectly 
smooth,    then    QB-0,    and    therefore 
zBAC-  zBCA. 

Cob.  2.  If  the  plane  BD  be  vertical, 
and  the  angle  of  friction  equal  to  no- 
thnig;  then  the  plane  AC  will  make 
with  the  horizon  an  angle  of  45^  In 
order,  therefore,  to  secure  the  most  rapid 


descent  of  water,  Arc,  from  roofs,  &e. 
the  pirch  should  ezcceed  45**. 

Cor.  3.  In  the  foregoing  invrstiga- 
tion,  the  given  point,  A,  is  assumed  t') 
be  at  the  foot  of  the  plane;  but  if  the 
given  point  be  assumed  to  be  at  the  top 
of  the  plane,  then  the  line  A Q  is  drawn 
as  in  fig.  7. 

Prop.  8.  To  determine  the  work  in 
mooting  a  body  up  any  curved  eurfaee 
by  a  pressure  always  acting  parallel  lo 
the  direction  of  that  surface. 

Let  ABC  be  an  inclined  plane  (see 
fig.  1) ;  then  the  pressure  on  the  plane 

AB 
»  tff .  -t;  ;  .*.  work  due  to  friction  in 

AC 

Fig.  7. 


moving    he  body  from  A  to  C-y.10; 

^  ^  AC-/.W.AB;  and  work  due 
AC 

to    gravity      w  ,BC;    .-.    total    wor 
»u;(BC+      AB). 

Now  this  expression  is  indepenr^nt  of 
the  length  of  the  plane,  it  being,  in  fact, 
the  work  expended  in  elevating  the 
body  through  the  vertical  height  BC, 
added  to  the  work  done  in  moving  the 
body  over  the  horisontal  distance  AB. 
As  a  curved  surface  may  be  regarded  as 

Fig.  8. 


being  made  up  of  an  indefinite  number 
of  straight  planes,  therefore  the  worit 
upon  the  whole  curve  will  be  equal  to 
the  work  done  in  opposition  to  gravity, 
added  to  the  work  done  upon  the  hori- 
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■ootal  projeotion  of  the  curve  in  ofipoii- 
tion  to  friction.    Thus  we  have — 

Work  in  movinfi:  ihe  body  up  the 
curTcd  lurface  ADC-«'(BC+/.  AB)«* 
iif(BC  +  tan.  e.  AB). 

In  order  to  give  a  geometrical  inter- 
pretation to  this  TCBuft :  draw  CH  pa- 
rallel to  AB,  and  AH  to  BC ;  also  draw 
CK  making  the  angle  HCK  equal  to  9  the 
angle  of  friction ;  then  IIK«-Un.  0 .  AB  ; 
and  therefore  we  get, — the  work  in  mov- 
ing the  bodj  up  the  curved  surface  ABC 
-to  (BC  4-  HK) -rir  X  AK,  that  is  to  say, 
ihs  work  in  moving  a  kody  up  an^f 
curved  surface  ADC  w  equoH  to  the 
work  in  raising  the  body  through  the 
vertical  height  AK  in  oppoeUion  to 
gravity. 


THM  LOSS  or  THS  "  AMAZON/'— MO]>B  OF 
STOPPIHO  8TBAM  -  EMOINB8  FROM  THS 
aUARTBE-DBCK, 

Under  the  prevailing  excitement  occa- 
sioned by  the  disaster,  so  fresh  in  the 
minds  of  every  one,  I  may  be  forgiven 
if  I  offer  a  suggestion  of  a  simple  ar- 
rangement, which  had   it    existed    on 
board  the  Amazon,  and  had  been  taken 
advantage  of,  there  is  not  a  shadow  of 
doubt  but  probably  all,  or,  at  all  events, 
the  majority  of  souls  would  have  been 
saved.  The  impracticability  of  approach- 
ing th^   engine-rooms  and    machinery 
precluded  the  possibility  of  stopping  the 
engines.     The  way  on  the  vessel  being 
eight  miles  an  hour,  rendered  the  rescue 
by  the  boats  next  to  impossible ;  first, 
by  the  boats  themselves  being  dragged 
under,  and  next  the  difficulty  of  getting 
a  footing  in  those  boati»,  which  were  suc- 
cessfully launched    into   the    turbulent 
ocean,  rendered  more  so  by  the  broken 
water  from  the  paddles.     How  different 
would  have   been  the  position  of  the 
people,  had  the  vessel  been  stopped,  and 
subjected  only  to  the  undulations  of  the 
sea  1    The  proposition  is,  the  adoption  of 
an  arrangement  to  intercept  the  passage 
of  steam  from  the  steam-chest  to  the 
cylinder  (or  to  each  of  two  or  more)  by 
means  of  a  two-way  coek  in  the  steam- 
pipe,  the  handle  of  which  is  to  be  carried 
up  above  the  deck,  to  enable  the  captain 
or  officer  in  charge  on  deck  to  shut  off 
the  steam  under  such  cases  of  emer- 
gency, which  of  course  implies  the  stop- 
page of   the  engines.     The  existence 
of  such  an  arrangement  in  the  instance 
of  the  Amagon  would  have  made  all  the 


diffBrenee  towarda  the  laanohing  of  Ihe 
boats  and  the  salvation  of  the  people, 
and  probably  every  soul  would  have  been 
rescued. 

It  is  not  alone  in  similar  disasters 
that  such  an  application  would  be 
useful  and  effective.  There  are  oc- 
casions when  the  time  consumed  in 
communicating  with  the  engineer  would 
Dot  allow  the  avoidance  of  a  oollinon 
with  a  craft  or  boat  suddenly  runniiiff 
athwart  the  bows  of  a  steam-ship,  and 
noticed  too  late — especially  in  foga. 
3y  such  an  instantaneous  power  of 
eulting  off  the  steam,  the  veasera  speed 
would  be  retarded,  and  give  time  for 
rererslog  Ihe  action,  and  then  turning 
the  steam  on  again;  and  under  any  oir- 
enmstanoe,  the  collision,  if  it  should 
occur,  would  be  somewhat  diminished 
if  not  avoided  altogether,  with  the  simul- 
taneous asaisianee  of  the  helm. 

C  B.  O. 

zirsuKAifca  of  wobkxvn's  tools* 

The  value  of  the  workmen's  tools  de- 
stroyed by  fire  at  the  Messrs.  Collard's 
manufactory  is  said  to  have  exceeded  on 
an  average  251.  per  man  ;  and  very  few 
of  them  were  insured. 

The  humbler  classes  of  society  are 
frequently  blamed  for  not  insuring  their 
little  property  against  fire,  seeing  that  to 
them  the  loss  of  tools  or  furniture,  too 
often  brings  ruin  to  the  unfortunates,  for 
a  single  conflagration  may  deprive  them 
of  the  hardly  earned  savings  of  many 
years ;  but,  in  excuse  for  such  improvi- 
dence, it  must  be  called  to  mind  that 
various  obstacles  stand  in  the  way  of 
insurance  of  small  and  fluctuating  pro- 
perty like  that  in  question. 

In  the  first  place,  insurance  companies 
require  for  their  security  against  fraud, 
a  certitude  that  the  property  insured 
really  does  exist;  this  is  easily  enough 
effected  by  means  of  their  surveyor  in 
the  case  of  persons  having  fixed  resi- 
dences, and  is  not  too  costly  where  the 
property  insured  is  considerable;  but 
operatives  of  many  descriptions  have 
frequently  to  change  their  abodes; 
indeed,  so  have  often  the  labouring 
classes  to  do  so,  according  as  work  is 
more  certainly,  or  more  advantageously 
to  be  obtained  in  one  quarter  than 
another.  True  it  is,  that  on  such  classes 
the  insurance  companies  require  nothing 
more  than  that  notice  should  be  given, 
so  that  their  surveyor  may  inspect  the 
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prenitM.  The  trouble,  howerer,  raeh 
notieea  oceasbn  is  too  onerooB  both  to 
the  iDsared  and  the  instirer  where  pro- 
perties are  small,  and  far  too  costly  to  a 
company  by  the  absorption  of  so  much 
of  a  surveyor's  time. 

Another  obstacle  to  small  insurances 
is  the  uncertainty  that  articles  insured 
ooDtinae,  as  well  as  that  they  onoe  werei 
in  the  possession  of  the  insured.  This 
operates  on  the  insurer's  readiness  to 
grant  a  policy,  but  still  more  powerfully 
on  the  working  man,  for  he  feels  it  a 
check  upon  his  disposal  of  any  part  of 
his  tools  or  goods,  although  they  might 
cease  to  be  useful  to  him,  or  that  in  ease 
of  illness,  or  want  of  work,  it  might  be 
desirable  to  part  with  some  portion  of 
such  possessions.  However  improvident 
it  may  be  to  have  recourse  to  tnis  expe- 
dient, still  it  must  be  called  to  mind  how 
very  frequently  the  practice  is  resorted 
to. 

A  farther  cause  of  disinclination  to 
insure  against  fire,  is  the  tax  upon  it. 
That  tax  much  exceeds  the  premium  for 
which  insurance  companies  will  insure 
against  ordinary  loss  by  fire,  including 
profflty  and  all  expenses  of  management 
aa  well  as  risk.  To  copy  from  a  receipt 
from  the  Sun  Fire-office  for  an  in- 
surance on  600/.,  the  premium  is  but 
10s.  6d.,  whilst  the  duty  amounts  to  no 
kfls  than  18s.  If  it  be  good  policy  in 
Government  to  foster  prudential  habits 
in  a  people,  repeal  of  the  tax  on  in- 
surance would  be  a  wise  measure. 

Difficult  as  it  is  to  convince  the  hum- 
bler classes  of  the  advantages  afforded 
by  insurances  of  every  description,  it 
•eems  particularly  desirable  to  do  away 
with  all  real  obstacles  to  it ;  in  this  view 
the  following  scheme  is  suggested  as 
appearing  to  be  practicable,  or,  at  lesst, 
in  the  hope  of  drawing  attention  to  the 
subject. 

In  the  first  place,  as  to  workmen, 
where  a  considerable  number  are  em- 
ployed in  the  same  manuiactorv,  at  at 
the  Messrs.  CoUards,  might  not  the  pro- 
prUtors  insure  the  tools  of  their  opera- 
tives in  one  and  the  same  policy  ?  Gra- 
iuiieusfy  is  not  proposed  ;  ffraiuitous 
advantages  being  rsrely  valued  at  their 
real  amount,  besides  that  they  are  apt, 
if  considered  as  a  bounty,  to  diminish 
the  self- respect  of  the  recipient ;  and 
although  the  rate  of  wsge  might  be  made 
to  correspond  with  the  amount  of  indi- 
rect advantage  afforded,  still  it  would 


diminish  that  simplicity  so  desirable  in 
all  transactions  between  emplovers  and 
the  employed.  It  is  as  reasonable  on  the 
master's  side  that  what  he  pays  his  men 
for  should  fully  appear,  as  that  on  their 
part  no  deductions  should  be  made  from 
the  stipulated  amount  of  wages.  So 
al8o>  the  operative  should  be  free  either 
to  risk  at  his  pleasure  the  loss  of  tools, 
or  to  insure  them  against  destruction  by 
fire — ^whether  it  were  the  penny  or  the 
pence  required  to  be  monthly  deposited 
with  the  master  on  this  account,  accord- 
ing to  the  vslue  of  the  tools,  and  whe- 
ther the  risk  were  simple  or  hsxardous. 
At  simple  insurance,  a  penny  a  month 
would  more  than  have  insured  the  whole 
stock  of  tools  of  that  man  at  the  Messrs. 
Collards  who  is  said  to  have  lost  50/. 
worth.  By  some  such  arrangement  the 
petty  trouble  and  annoyance  to  the  in* 
sured  would  be  avoided.  An  insurance 
company  would  thus  have  far  greater 
security  than  when  dealiujp;  with  indi- 
vidual workmen;  for  the  foreman  in  a 
great  establishment  would  well  know  the 
value  of  tools  belonging  to  the  employed 
under  his  supervision,  and  would  daily 
be  aware  should  any  of  the  articles  in* 
sured  be  taken  from  the  manufactory. 

This  mode  of  insurance  is,  of  course, 
applicable  only  to  establishments  where 
many  hands  are  employed ;  but  a  some- 
what analogous  one  might  suit  for  the 
members  of  benefit  clubs  and  societies, 
the  manager  and  accountant  in  this  in- 
stance taking  the  place  of  the  proprietor 
of  a  manufactory.  Additional  trouble 
would  necessarily  attend  due  ascertain- 
ment of  the  existence  and  the  value  of 
tools  and  goods  insured,  so  that  it  would 
be  but  reasonable  that  some  small  com- 
pensation to  the  manager  for  this  trouble 
should  be  added  to  the  premium  for 
insurance. 

So  there  might  be  separate  societies 
for  the  sole  purpose  of  effecting  the  in- 
surance of  small  properties  against  fire, 
the  manager  in  this  case  being  respon- 
sible to  an  insurance  company  that  tools 
or  goods  to  the  value  insured  really  did 
exist  upon  premises  consumed  by  fire. 

This  project  is  broached  only  as  a  first 
step  towards  the  attainment  of  a  desira- 
ble measure,  that  of  enabling  operatives 
and  the  humbler  classes  to  protect  them- 
selves with  little  trouble  or  expense  from 
loss  by  conflagration.  A  mere  hint  will 
sometimes  suffice  for  the  maturing  of  a 
desirable  measure,  and,  in  good  hands. 
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brioging  it  practietlly  to  bear,  tbough  it 
may  be  long  afterwards.  It  was  not  tiU 
many  years  after  Jeremy  Bentham  pub- 
lished his  conception  of  the  advantages 
savings  banlcs  would  afford,  that  other 
persons  realized  his  project;  not  that 
this  example  is  quoted  as  indicatinff  that 
insurance  against  fire  is  of  equal  Jm« 
portance  with  savings  banks — far  from 
It;  although,  were  insurances  of  every 
kind  very  generally  resorted  to,  the  effect 
would  be  a  diminution  of  human  suffer- 
ing to  an  incalculable  amount. 

M.  S.  B. 


MR.    BABBAGB    AND    THB   ORB  AT    BXHIBI- 

TION. — (CONCLUDBD   PROM    P.  51.) 

We  have  wandered  in  our  preceding  re- 
marks a  great  way  from  the  professed  sub- 
ject of  Mr.  Babbage's  book,  which  is  "  The 
Exposition  of  1851 ;"  but  this  has  arisen 
naturally  enough  from  tbe  scheme  of  the 
work  itself,  in  which  tbe  Exposition  holds 
but  a  very  secondary  place.  Fall  one  half 
of  the  book  has  nothing  to  do  with  the  Ex- 
bibiUon  at  all,  and  is  admitted,  indeed,  to 
have  been  in  type  some  time  previous  to  its 
opening.  Avowedly,  the  author's  object 
was  less  to  show  what  was  to  be  leirnt  from 
the  Exposition,  than  to  show  certain  things 
which  eonld  not  be  letrnt  from  it  ''To 
suggest  to  inquirers  tbe  agency  of  those 
deeper  seated  and  lets  obvious  causes  which 
ean  be  detected  only  by  lengthened  observa- 
tion, and  to  supply  them  with  a  key  to  ex- 
plain many  of  the  otherwise  iocomprehen- 
sibls  characteristics  of  England"  (Pref.) 
Tbe  word  **  Exposition,'*  in  fact,  has  been 
put  at  the  head  of  the  work  merely  to  help 
it  into  circulation,  because  it  is  a  word  which 
happens  for  the  time  to  be  uppermost  in  the 
public  mind;  or  to  speak  more  correctly, 
perhaps,  it  has  been  made  a  peg  of  (for  its 
tallness'  sake),  on  which  Mr.  Babbage 
might  bang  his  mantle,  while  pointing  oat 
to  public  indignation  where  this  and  the 
other  *'  envious  Casca  "  drove  his  dagger 
through.  We  think  Mr.  Babbage  would 
have  better  consulted  bis  reputation  had  be 
chosen  a  truer  title.  A  writer  of  his  high 
standing  and  wide  popularity  can  stand  in 
no  need  of  any  such  petty  adventitious 
aids,  and  he  does  himself  as  well  ai  the 


public  great  injustice  in  having  recourse  to 
them.  He  has  never  hitherto  missed  a 
favourable  hearing  from  the  public,  and 
would  not  now  had  he  stood  on  his  own 
claims  to  notice,  instead  of  doing  battle 
under  a  sbam  flag.  He  should  have  called 
the  work  what  it  really  is,  a  "  Sequel" 
or  ''Supplement"  to  his  old  and  wdU 
known  work  on  "Tbe  Decline  of  Science 
in  England,"  and  its  "  Causes."  Nor 
would  he  have  been  blamed  for  undue 
egotism  had  he  added,  "  Including  a  True 
and  Faithful  History  of  the  CalculatiDg  En- 
gines, and  Authentic  Exposure  of  the  Per- 
secution of  their  Author."  For  as  he  him- 
self truly  oHsrrres  (in  substance),  there 
could  be  no  belter  illustration  of  the  posi- 
tion of  science  in  this  country  than  the 
treatment  which  these  engines  and  their 
author  have  experienced.  (Pref.  viii.)  It 
fomishes  the  very  "  Key  "  he  talks  of-— the 
key  to  the  "  many  otherwise  incomprehen- 
sible characteristics  of  England." 

The  pedlar  sort  of  use  which  Mr.  Bab- 
bage has  made  of  tbe  "  Exhibition"  (or 
"Exposition"  as  with  idle  singularity  he 
persists  in  calling  it)  is  the  more  to  be  re- 
gretted, since  there  is  nothing  in  all  that  part 
of  tbe  book  which  relates  to  the  Exhibition, 
which  is  at  all  calculated  to  raise  bis  repu- 
tation ;  or  rather,  let  us  say,  since  to  retre  it 
is  impossible,  which  is  worthy  of  it. 

Chapter  I.  consists  of  an  "  Introdue- 
duction"  on  tbe  difference  between  univer- 
sal and  general  principles  which,  haa  no 
particular  bearing  on  the  Exhibition,  and 
would  serve  to  introduce  any  other  subjeet 
whatever  quite  as  well. 

Chapter  II.  is  devoted  to  showing  that 
"  a  free  and  unlimited  exchange  of  commo- 
dities between  nationa  contributes  to  the 
advantage  and  the  wealth  of  all;"  a  truth 
which  is  now  so  much  of  a  truism  in  gene- 
ral acceptation,  as  to  require  no  demon- 
stration. 

Chapter  III.  treaU  of  "  Societies,"  and 
is  chiefly  remarkable  for  a  weak  endeavour 
to  trace  back  tbe  origin  of  tbe  Exhibition 
to  the  operations  of  tbe  Britiah  Association, 
in  which  Mr.  Babbage  hat,  from  the  first, 
taken  a  leadiug  part. 
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Chtp.  lY.  Headed  <'  Origin  of  the  Expo- 
ntion  of  1851,"  is  a  whole  chapter  of  erron 
in  point  of  fact ;  discloiing  but  little  of  the 
real  history  of  the  affair,  and  displayiog  a 
diaregifd  to  the  claim  of  its  actual  origina- 
tora  which  in  a  person  so  sensitif  ely  allTc  as 
Mr.  Babbage  to  neglected  merit  (where  he 
is  htsoaelf  the  victim),  is  particnlarly  ungra- 
dons.  In  the  eonrse  of  this  ohapter,  the 
disgraeeful  fact  is  made  known,  that  of  the 
liberal  amount  subscribed  "  nearly  90,000//' 
«  only  60,000/.  hate  been  paid,"  and  the 
auliior  intarposea  this  judicious  adnoe : 

**  No  subscription  ought  ever  to  be  adver- 
tised until  it  has  been  actually  paid.  It  is 
quite  unjustifiable  to  employ  the  money  of 
hmd  Jlde  subscribers  in  paying  for  adver- 
tisements  to  gratify  the  vanity  of  those  who 
are  ambitious  of  appearing  as  large  donors, 
and  who  are  yet  so  mean  as  to  decline  fnl* 
filing  their  pledges,"  p.  33. 

Chapter  y.  treats  of  **  the  object  and  use 
of  the  Exposition;"  and  is  to  be  com- 
mended for  this,  that  while  repeating  all 
that  has  been  said  over  and  over  again, 
ttffve  0d  fMWMam,  about  ita  certain  ten- 
dency to  make  the  nations  better  acquainted 
with  their  respective  productions  and  capa- 
bilities, it  is  discreetly  silent  on  its  alleged 
*' universal  fraternity"  and  Peaoe*at-any- 
prioe-ariaa  Influences. 

Chap.  Yl.  discusses  *•  the  limiU"  which 
should  be  necessarily  assigned  to  such  an 
exhibition ;  approvea  of  the  partial  mixture 
of  the  fine  and  usehil  arts  which  the  Crystal 
Palace  exhibited  ;  but,  rather  strangely, 
posaes  over  untouched  the  cognate  inquiry 
—How  it  happens  that  a  world's  exhibition 
diould  he  so  necessary  to  the  development 
of  the  useful  arts,  and  how  the  fine  arte 
ahould  thrive  so  vigorously  without  any- 
thing of  the  sort? 

Chap.  YII.  inquires  into  "the  site  and 
oonatfuctloB  of  the  building;"  which  now 
that  the  Exhibition  is  a  thing  of  the  past, 
are  matters  of  no  moment  whatever. 

C3iap.  YIII.  is  occupied  with  the  pro- 
priety of  affiiing  *'  prices  "  to  the  arti- 
cles exhibited ;  all  very  well,  as  respects  the 
Exhibition,  but  surprisingly  wrong  as  re- 
speets  the  prevailing  practice  among  shop- 
keepers—inasmuch  as  the  Author  ascribes 


the  omission  of  price* marks  to  a  desire  of 
imposition,  when  the  truth  is,  that  it  has 
its  source  in  notions  of  respectability  of  the 
highest  trsdHional  authority,  and  deserviag 
of  all  respeet. 

Chap.  IX.  treata  of  the  **  prises  "  offered, 
but  with  undeserved  lenity,  of  the  promises 
of  large  prises  made,  in  the  first  instance,  in 
order  to  gain  popularity  for  the  scheme; 
the  subsequent  abandonment  of  these  prises, 
on  the  pretext  that  there  were  no  funds  out 
of  which  to  defray  the  expense ;  and  the  ul- 
timate forgetfulness  of  all  these  promises 
when  funds  in  abundance  were  forthcoming : 

"  The  great  feature  of  the  original  plan  of 
the  Exposition  was  to  give  large  prizes. 
One,  at  least,  was  to  have  been  5,000/.,  and 
the  whole  amount  of  them  20,000/. 

The  anticipation  of  these  prises  gave  hope 
and  industry  to  thousands  :  means  were 
examined  and  measures  taken  by  many  a 
workman,  at  the  expense  of  great  personal 
sacrificea,  to  enable  him  to  complete  a 
model  of  some  favourite  scheme,  by  which 
he  might  hope  to  win  one  amongst  the 
many  pecuniary  prises,  and  thus  be  repaid 
at  least  for  a  portion  of  his  efforts. 

The  announcement  on  the  continent  of 
these  liberal  arrangements  was  received  with 
unbounded  astonishment  and  admiration. 
The  magnitude  of  the  great  prise  seemed  to 
foreigners  incredible,  and  the  liberality  of 
offering  it  to  the  competing  world,  was 
altogether  beyond  their  conception  of  the 
character  assigned  to  us  as  a  nation. 

It  was  certainly  very  unfortunate  that 
auch  an  announcement  should  have  been 
made  and  then  withdrawn. " 

A  blot,  this,  whidi  no  degree  of  success 
will  ever  wash  out 

'*  Juries,  &c.,"  furnish  the  subject  of 
Chap.  X.  The  author  throws  out  some 
good  hints  as  to  **  the  principles"  on  which 
juries  should  act  in  awarding  prises,  but 
forgets  to  show,  as  he  ought  to  have  done, 
first  of  all,  the  possibility  of  forming,  in 
such  cases  as  those  presented  by  the  Exhi- 
bition, an  honest  and  impartial  jury.  All 
the  world  knowa  now,  that  there  never  was 
greater  injustice  perpetrated  than  under  the 
sort  of  jury-system  adopted  at  the  late  Ex- 
hibition, and  Mr.  Babbage  does  not  show 
how  it  could  have  been  otherwise. 

"  Ulterior  objects  "  engross  the  last  chap- 
ter (XII.)  devoted  to  the  Exhibition.    It 
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tliowi  many  Ttluable  oim  to  wliich  It  mtj 
be  tnrned,  but  encnmbered  with  a  condition 
(a  bobby  of  Mr.  Babbaf  e't),  which  may  be 
lafely  pronounced  aa  ont  of  lhe  pale  of  poa- 
aibilitiea,  namely,  that  it  ahaU  be  renofed 
to  the  Taeant  apaoe  on  the  weatem  aide  of 
Park-lane,  between  Hyde-park  Gate  and  the 
Marble  Arch,  '*  though  at  an  expenditure  of 
forty t  or  efen  fifty  thonaand  ponnda  1"  Mr. 
BabbaKC  ia  an  advocate  for  preaerring  the 
bnilding ,  but  would  rather  aee  it  put  fire  to, 
than  be  a  party  to  the  breach  of  public  faith 
which  the  preaenration  of  it  in  ita  preaent 
locality  would  invoWe* 

Then  follow  a  aeriea  of  chaptera  which 
form  the  marrow  of  the  book,  and  but  for 
which  the  book  would,  in  all  probability, 
never  have  made  ita  appearance.  They  are 
headed  "  IntrigucB  of  Science,*'  **  Foaition 
of  Science"  (in  both  of  which  chaptera  ad- 
anee  and  men  of  acience  are  manifeatly  and 
Improperly  confounded),  *'  The  Preaa,'' 
"  Party,"  and  "  Rcwarda  of  Merit." 

The  more  one  refleota  on  the  facta  dia- 
cloaed  or  expatiated  upon  in  theae  latter 
Chaptera,  the  more  one  feela  convinced  that 
Mr.  Babbage  is,  indeed,  one  of  the  worst 
need  men  in  all  England.  Deaerving  of 
the  higheat  bonoura,  he  haa  received  none. 
Entitled  by  hia  merita  to  be  preaented  to  the 
•asembled  representativea  of  the  nationa,  aa 
one  of  England'a  most  illnatriona  aona,  he 
haa  been  ahamefnlly  alighted  and  put  aaide. 
Admired  and  eateemed  by  the  great  body 
of  hia  countrymen,  he  haa  been  made  the 
victim  of  a  baae  and  unprincipled  clique. 
If  aueh  thinga  are  to  be  longer  tolerated 
amongst  us,  England  ahould  efface  the 
aoble-hearted  lion  from  her  bannera,  and 
aubatitute  aome  of  the  inferior  order  of  ani- 
mala  in  ita  place--a  viper  eouehmnit  for 
example,  or  a  aheep  rampamt,  of  the  black- 
faced  aort,  with  the  shanJkt  well  dispUjed. 

On  a  former  occasion  we  animadverted — 
with  aome  harahneat,  we  fear— on  the  exces- 
sive hankering  after  worldly  honoura  and 
distinctiona  diaplayed  by  Mr.  Babbage,  aa 
being  alike  unphilosophical  and  unwiae ;  but 
for  thia  failing — if  failing  it  be~>he  apolo- 
gizes, in  the  present  volnme,  in  a  passage 
of  great  beauty  and  pathoa,  which  will  not 
fail  to  commend  itaelf  to  the  aympathy  of 
every  true-hearted  and  generous  reader : 


"  The  oonadouaneas  of  power,  ted  the  oon- 
viction  of  its  successful  exertion,  exist  undi- 
minished by  the  npglect  or  the  ingratitude 
of  the  country  he  inhabits.  The  certainty 
that  a  future  age  will  repair  the  injustice  of 
the  preaent,  and  the  knowledge  that  the 
more  distant  the  day  of  repwration,  the 
more  he  has  outstripped  the  efforts  of  hia 
cotemporaries,  may  well  sustain  him  against 
the  aneera  of  the  ignorant  or  the  jealouay  of 
rival  a. 

It  ia  possible  that  in  aome  rare  iaatanee 
such  a  man  may  feel  peraonally  little  ambi- 
tion to  attain  what  all  others  covet ;  still, 
however,  he  may  be  bound  by  other  tiea 
which  link  him  ioaeparably  to  the  preaent. 

He  may  look  with  fond  and  affectionate 
gratitude  on  her  whose  maternal  care 
watched  over  the  dangers  of  his  childhood ; 
who  trained  hia  infant  mind,  and  with  her 
own  mild  power,  cbeclciogthe  rash  vigour  of 
hia  youthful  days,  remained  ever  the  faith- 
ful and  respected  counsellor  of  his  riper  age 
To  gladden  the  declining  yeara  of  her  who 
with  more  than  prophetic  inspiration,  fore- 
aaw  aa  woman  only  can,  the  distant  fame  of 
her  beloved  offspring,  he  may  well  he  for- 
given the  desire  for  some  outward  mark  of 
hia  country's  approbation. 

If  auch  a  relative  were  wanting,  there 
night  yet  survive  another  parent  whose  leea 
enthusiaatic  temperament  had  ever  represaed 
those  fond  anticipationa  of  maternal  affec- 
tion, but  who  now  in  the  ripeness  of  bis  hon- 
oured age,  might  be  compelled,  with  falter- 
ing aeoenta,  to  admit  that  the  voice  of  the 
country  confirmed  the  predietiona  of  the 
mother. 

Perhaps  another  and  yet  dearer  friend 
might  exiat^  the  partner  of  his  daily  carea, 
the  witneaa  of  hia  nnceasiog  toil;  whoae 
youthful  mmd,  cultifaied  by  hia  akill, 
rewarda  with  enduring  affection  thoae  efforta 
which  called  into  eiistence  her  own  latent 
and  unsuspected  powers.  When  driven 
by  exhauatad  meana  and  injured  health 
almoat  to  deapair  of  the  achievement  of  hia 
life's  great  object— when  the  brain  itaelf 
reels  beneath  the  weight  its  own  ambition 
haa  imposed,  and  the  world'a  neglect  aggra- 
vatea  the  throbbingaof  an  overtasked  frame, 
an  angel  spirit  sita  beside  hia  couch  minia- 
tering  with  gentlest  skill  to  every  wUh, 
watching  with  anxious  thought  till  renova- 
ted nature  ahall  admit  of  bolder  counsela, 
then  pomta  the  way  to  hope,  herself  the 
guardian  of  hia  deathleaa  fame. 

The  fool  may  aneer,  the  woridly-wise  may 
smile,  the  heartless  laugh— the  saiot  may 
moraliae,  the  bigot  preach :  there  dwella  not 
within  the  deep  recesses  of  the  human  heart 
one  aentiment  more  powerful,  mora  exalted, 
or  more  pure  than  tb*-  >  c 
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That  Baa  is  not  a  statMman,  who  ia 
anaware  of  the  ttrength  of  these  powerful 
ezcitemeati  to  haman  action.  Cold  and 
incapable  of  soeh  lenttinents  himself — no 
grasp  of  intellect  enables  him  to  infer  their 
existenoe,  and  to  supply  the  dafldenoies  of 
Ms  own,  hj  an  insiglit  into  the  hearts  of 
others. 

That  man  is  a  fool,  not  a  itatasman,  who 
knowing  their  strength,  heritates  to  aTail 
himself  of  it  for  the  benefit  of  his  conntrT 
and  of  mankind."— P.  227. 


IK  MM   BABBAOB  ▼.   SHBBP8HANXS. 

*'ir  this  be  not  tobornatlon  of  perjury,  it  ii  7erj 
IDce  it.**— JTmA.  Mag.,  Jan.  17»  1852. 

Sir,— The  pernsal  of  the  able  article  in 
jonr  joamal,  from  whieh  the  above  extraot 
18  taken,  has  called  to  my  mind  s  parallel 
instanee  of  quasi-inbomation  of  perjnry, 
which  yon  may  perhaps  deem  not  unworthy 
a  corner  in  your  pages,  illustrating  as  it 
does  very  strongly  how  British  workmen 
are  but  too  often  injured  in  their  reputa- 
tion by  foreign  counterfeits,  and  how  the 
practice  derives  encouragement  from  the 
low  state  of  moral  feeling  prevailing  as  well 
among  sdentific  (or  rather  pseudo-sdeniifio) 
as  among  fashionable  circles. 

For  very  many  years,  I  was  on  terms  of 
the  closest  intimacy  with  the  late  Mr. 
Troaghton.  Call'ng,  as  was  my  habit,  almost 
every  day,  I  found  him  on  one  occasion  in  a 
state  of  great  agitation ;  I  asked  him  '*  What 
was  the  matter .'"  he  said,  **  That  fellow, 
Dick  ,  has  just  left — he  has  been 

abroad,  and  has  brought  from  Paris,  one  of 
Jecker's  circles — he  tells  me  '  that  to  avoid 
payment  of  duty  for  it,  he  has  had  the  name 
of  '*  TYouffhton  "  engraved  on  it  '—and  he 
haa  asked  me  '  to  let  one  of  my  workmen 
go  down  to  the  Custom-house,  and  dear  it 
for  him  aa  an  Bnglisk  instrument.'— I  told 
him  I  would  rather  cut  off  my  right  hand, 
than  be  concerned  in  such  a  rascally  trans- 
action ;  and  from  what  he  ssid,  I  am  not 

sure  if  W is  not  as  deep  in  the  mud 

aa  Dick  is  in  the  mire."  I  replied, "  I  hope 
not"  Mr.  Troughton  then  said,  "  I  told 
the  fellow,  if  he  wanted  to  rob  the  Revenue 
by  perjury^  he  must  get  some  other  person 
to  help  him ;  and  he  went  away  in  great 
dudgeon." 

Soma  few  days  afterwards,  oalling  on  my 
old  frisBd  Troughton,  I  crossed  him  in  the 
paaaage,  between  his  shop  snd  his  parlour, 
aa  he  waa  coming  down  stairs  t  taking  me 
by  ihfi  hand,  he  led  me  to  the  window  at  the 
farther  part  of  the  room,  and  bowing  to  the 
window  sill,  he  introduced  me,  with  a  look 
of  oontampt,  which  I  shall  never  forget,  to 
a  etrcis,  which  was  lying  there ;  he  put  it 


into  my  hands,  saying, "  It  was  the  Jecker*s 

Circle,  which  S had  got  from 

the  Custom-house,  but  whether  by  swearing 
to  a  lie  himself,  or  by  having  gotten  some  one 
to  swear  to  a  lie  for  him,  he  did  not  know." 
He  pointed  to  the  name  of  '*  Troughton  '* 
engraved  on  it,  said,  '*  The  imiUtion  was  a 
very  good  one,  and  the  fellow  was  an  ex- 
pert forger."        I  am,  Sir,  yours,  &o., 

Jambs  South. 
Observatorj,  Kenstaigton,  Julj  19, 1862. 

AMBEIOAN  BACX-STITOH  8BWIKO 
MACHINB. 

Mr.  Walcott,  of  Boston,  exhibited  Ro- 
binson's back-stitch  sewing  machine,  in 
operation  before  the  meeting,  whieh  excited 
much  admiration  from  the  members  pre- 
sent, and  made  the  following  remarks : 

This  useful  machine  was  patented  in 
December,  1850.  The  object  of  the  inven- 
tion ia  to  produce  either  what  is  generally 
termed  stitch  and  back-stitch  sewing  or 
ordinary  sewing  ;  but  this  machine  not  only 
sews  the  regular  back  stitch,  but,  with 
slight  mechanical  adjustment,  the  basting, 
whipping,  quilting,  and  cordwainers.  There 
is  a  combination  of  two  needles,  two  thread 
guides,  and  a  cloth-holder,  made  to  operate 
together,  each  needle  having  a  spring  to 
which  pressure  is  applied  in  passing  through, 
which  spring  retains  the  thread.  The  whole 
is  worked  by  a  wheel  which  gorems  and 
regulates  the  motion,  with  a  handle  on  the 
wheel,  which  could  be  turned  by  a  child ; 
the  whole  apparatus  showing  great  mecha- 
nical skill  and  ingenuity. 

The  advantages  claimed  for  this  machine 
over  all  others,  are  the  durability  and  the 
fastness  of  the  stitch,  the  perfect  simplicity 
and  compactneas  of  machinery,  and  the 
many  purposes  to  which  it  can  be  applied. 
The  stitch  taken  by  this  machine  is  a  /ae- 
nmile  of  hand-sewing,  consequently  it  can 
be  successfully  applied  to  the  same  pur- 
poses. It  also  possesses  many  advantages 
even  over  hand  sewing,  which  the  practical 
tailor  admits.  The  sewing  produced  is  more 
accurate,  makes  a  firmer  seam,  and  is  more 
durable  than  that  done  by  hand.  In  hand 
sewing,  at  intervals  of  stitches,  the  thread 
remains  loose,  and  therefore  allows  the 
stitch  taken  to  slack,  whieh  we  overcome 
by  keeping  the  thread  continually  tight  by 
means  of  thread-holders,  whieh  ace  in  the 
capacity  of  fingers. 

In  seeming  clothing  with  silk,  it  is  very 
necessary  that  the  silk  should  be  waxed  to 
give  a  firm  seam.  It  is  well  known  that  all 
kinds  of  silk  will  stretch  about  one  inch  in 
ten.  This  machine  will  work  the  silk  waxed 
as  well  as  without. — Proeeedinff*  of  I^ankm 
lin  Jrutiiuie, 
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Sir, — The  engineers  to  the  companies 
for  supplying  wnter  to  the  metropolis 
have  an  impression  that  the  diameter 
of  their  main  pipes  should  be  30  inches, 
without  much  regard  to  the  areas  of  the 
pumps  of  their  engines,  or  of  the  orifices 
of  the  sources  of  the  water ;  and  what- 
ever may  be  the  length,  though  extend- 
ing to  many  miles,  that  this  pipe  should 
be  a  cylindrical  pipe,  or  pipe  of  an  uni- 
form diameter,  without  any  regard  to 
the  increasing  retardation  by  air,  fric- 
ttOD,  pression,   bends,  slips,  and  other 


obstructions  in  the  course  of  the  water  to 
its  outlet.  Perhaps  the  circulation  of  the 
accompanying  paper  may  be  the  means 
of  effecting  a  great  saving  of  money 
to  the  members  of  these  companies. 

AauARius. 

Ju.  17,  1852. 


To  find  the  curved  surface  of  a  cylin- 
drical pipe,  or  pipe  having  the  same 
diameter  or  bore  throughout,  and  the 
solidity  or  tl:e  quantity  of  water  or  other 
matter  enclosed  by  that  surface. 


Let  p^the  perimeter  or  circumference  of  the  base. 
d^the  diameter. 

as  the  area  of  the  bate— ,07958  xji'w,  78539  x  d*. 
Aaitbe  heigbt  or  length. 
e««the  curved  surface  B-f^A. 
9  n  the  solidity  m  ah. 


The  diameter  of  a  pump  or  other  orifice 
of  a  source  of  water  running  with  a  cer- 
tain velocity  being  given,  to  find  a  sys- 
tem of  cylindrical  pipes,  the  smallest 
being  the  same  diameter  as  the  given 
orifice,  the  others  increasing  in  diameter 
in  a  given  ratio  of  increase  to  the  outlet. 
Let  the  system  of  pipes  contain  a  quan- 
tity of  water  equal  to  a  cylinder  of  the 
diameter  of  the  orifice  of  the  source, 
and    one-third    more,    or  other  allow- 


ance to  compensate  the  retardation  of 
the  current  of  the  water  proceeding 
from  friction,  pression,  bends,  dips, 
and  other  obstructions  in  the  aqueduct ; 
and  let  the  ratio  of  increase  be  in  that 
of  a  frustrum  of  a  cone. 

To  find  the  diameter  of  the  great  end 
of  the  frustrum,  the  small  end  being 
given,  and  of  the  small  end,  the  great 
end  being  given  ;  also  the  solidity  and 
the  curved  surface  of  the  frustrum. 


Let  A«the  area  of  the  great  end  ' 
a»the  area  of  the  imali  eod 


^-^^v'35     ^a_^/a 
'h"  4  T 


*      A       4  2  '. 

A  IB  the  altitude  or  length, 
t-the  solidity »^  A  (A.  +  a)  +  l  hVAit, 

Let  Pntbe  perimeter  of  the  great  end«-f — p.  T  t»     ..      i    *.  l  .  ,.4^ 

*^  *  H  I  H=the  slant,  height,  or  length. 

p  -  the  pcrimrtcr  of  the  small  end =^-  P.  J  c  ==,  tbe  curved  surfaces = JH{P  +p). 


•FKCIFICA.TI0N8    OF   XNGLI8H    PATBNT8 

JANUARY 

Thomas  Sandbrs  Bale,  of  Cauldon- 
place,  Stafford,  manufaeturer.  For  or  tain 
improvemenU  in  ike  metkod  of  treating, 
ornamenting  and  preeerving  bniidingi  and 
edifieea,  which  said  improvements  are  also 
applicable  to  other  similar  purposes.  Pa- 
tent dated  Joly  17.  1851. 

Claims, —  1.  Tbe  faring  of  buildings  and 
edifices  externally  with  plain  hollow,  cor« 
rugated  or  inuruted  casii'gn,  tiles  or  slab?, 
tcimed  by    tbe    patentee,    "weatherproof 


KNROLLEO    OURINO    TUB    WKBK    XNOIKG 

22,  1852. 

ceramic  oasingB,"  such  casings  being  either 
self-vitrifyiog  bodies,  or  veneered,  coloured, 
ornamented,  vitrified  and  glazed  as  described. 

2.  Tbe  ornamenting  and  preserving  the 
interior  of  buildings  and  edifioes  by  means 
of  Eucb  casings  adapted  and  applied  thereto. 

3.  The  casing  of  the  exterior  and  interior 
of  buildings  and  edifices  with  varions  kinds 
of  biicks,  blocks,  &c.,  termed  by  the  pa- 
tentee •*  glased  venrered  bricks,"  such  bricks 
being  either  self.vitrifying    bodies  or  va- 
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neered,  coloared,  ornamented  and  glased, 
as  described. 

4.  The  manufacture  of  blocks,  cornices 
and  other  architectural  sobjectSf  either  in 
aelf-TitrtfyiDg  bodiea  or  Teneered  with  co- 
loured  aurfaces  burnt  in,  or  on  the  body, 
and  vitrified,  ornamented  and  glased,  in 
order  to  be  made  weather  proof ;  and  the 
application  of  the  same  to  form  ehromo- 
encanstic  architectural  works,  in  contradis- 
tinction to  the  ordinary  porous  terra-eotta, 
paint,  &C. 

5.  The  coating  of  bricks,  tiles,  blocks, 
alabs  or  eatings  for  buildings,  either  before 
or  after  firing,  with  a  superior  surface  ap- 
plied thereto  as  "  slip,"  ••  dust,"  or  •*  layer," 
termed  in  every  variety,  "  veneer,*'  and 
coloured,  vitrified  and  glazed  ;  and  also  the 
veneering  with  other  substances,  as  stone, 
glass,  and  vitrified  surfaces,  such  articles  in 
a  fired  state,  and  the  application  thereof  to 
the  ornamenting  and  preserving  of  buildings. 

6.  The  manufacturing  of  tiles,  quarries, 
alabs  or  blocks,  hollow,  for  floors  or  psve- 
meats,  and  the  ornamenting  of  floors  and 
pavemenis  thereby. 

7.  Certain  methods  of  treating  and  orna- 
menting solid  tiles,  quarries,  slabs,  bricks  or 
blocks  for  floors  or  pavements,  tesserae,  &c., 
and  of  imitating  teasflated  or  mosaic  work. 

8.  The  manufacturing  and  veneering  si- 
multaneously bricks » tiles  and  all  such  arti- 
cles formed  of  plastic  materials,  as  are,  or 
may  be  employed  for  building  purposes  by 
means  of  suitable  apparatus. 

9.  A  method  of  perfecting  or  finishing 
hollow  bricks,  tiles,  or  blocks. 

10.  The  application  of  glass  and  other 
diaphonous  tiles,  or  slabs  treated  and  orna- 
mented in  manner  described  for  the  con- 
struction of  flooring  or  pavements. 

11.  Certain  modes  of  treating  building 
stones  or  blocks,  by  vitrifying  or  veneering 
smd  vitrifying  the  surfaces  thereof,  or  by 
chipping  out  portions  of  the  surface  of  the 
stone,  and  filling  in  the  chipped  out  por- 
tiona  with  slip,  and  then  glastng  and  vitri- 
fying the  same. 

Thomas  Wilks  Lord,  of  Leeds,  flax 
and  tow  machine* maker,  and  Gbobob  Wil- 
soK,  director  of  the  Flax  Works  of  John 
Fergus,  Esq.,  M.P.,  of  Prinlaws,  Fife.  For 
m  machine  to  open  and  clean  tow  and  tow* 
wa»te  from  flax  and  hemp  and  other  eimilar 
fibroue  euiatancett  and  an  improved  mode 
of  piecing  ttrape  and  belie  for  driving  ma- 
chinery, and  a  machine  for  effecting  the 
eame.     Patent  dated  July  17,  1851. 

The  machine  for  opening  and  cleaning 
tow  is  composed  of  a  cylindrical  cage  of  iron 
rods  laid  in  a  horizontal  position,  and  hav- 
ing a  shaft  with  projecting  beaters  or  pins. 


disposed  in  helical  lines,  revolving  within  it. 
At  each  end  of  a  casing  which  encloses  the 
cage  are  trunks  in  communication  with  a 
fan  or  other  exhausting  apparatus,  and  at 
the  discharge  end  of  the  apparatus  is  placed 
transversally  a  wire  cylinder,  which  revolves 
almost  in  contact  with  a  belt  or  apron,  by 
which  the  cleaned  material  ia  dischaiged* 
The  flax  or  hemp,  on  being  fed  into  the 
machine,  is  subjected  to  the  action  of  the 
beaters,  by  which,  in  combination  with  the 
exhaustion  of  air  produced  by  the  fan,  the 
dust  and  shive  are  separated,  and  fall  through 
the  bars  of  the  cage  on  to  a  table  beneath. 
The  beaters  pass  the  material  gradually 
through  the  machine,  and  the  cleaning  ope- 
ration is  concluded  by  the  remaining  portion 
of  dirt  falling  through  the  wire  cylinder,  by 
which  the  material  is  then  delivered  from 
the  machine  in  the  form  of  a  lap. 

The  claims  under  this  braneh  of  the  in- 
vention are — 

1.  The  general  conitruotion  and  arrange- 
ment of  the  machine. 

2.  The  employment,  for  the  purpose  of 
cleaning  tow  and  tow-waste,  of  a  seriea  of 
arms  or  pins,  ranged  in  a  spiral  line  around 
a  shaft  revolving  within  a  cage  or  grated 
receptacle. 

3.  The  employment  of  a  wire  cylinder, 
fan,  and  delivery  table,  for  the  purpose  of 
forming  the.  tow  into  a  lap  as  it  leaves  the 
machine. 

4.  The  employment  of  a  feed-table  to 
supply  tow  to  the  machine. 

The  *'  improved  method  of  piecing  straps 
or  belts"  consists  in  employing  for  that 
purpose  short  tubes  of  metal,  which  are  in- 
serted in  holes  punched  in  the  meeting  parts 
of  the  strap  to  be  joined  together,  and  have 
their  ends  bent  down,  or  turned  over,  so  as 
to  hold  the  parts  securely.  The  patentees 
here  describe  a  machine  for  effecting  this, 
which  acts  on  the  principle  of  a  screw  press 
—the  ends  of  the  tubes  being  bent  down 
by  compression  between  two  cupped  dies, 
having  points  in  the  centre  of  the  cups  to 
prevent  the  tubes  from  slipping,  and  at  the 
same  time  to  facilitate  the  operation. 

The  claims  under  this  branch  of  the  in* 
vention  are— 

1.  The  connecting  of  the  ends  or  ptecings 
of  driving  straps  by  means  of  tubes  or 
ferules. 

2.  The  general  construction  and  arrange- 
ment of  the  machine  for  effecting  the  same. 

Willi  A  If  Dickinson*,  of  BUckbum,  ma- 
chine-maker, and  RoBBRT  Willan,  of  the 
same  place,  mechanic.  For  certain  im- 
provementt  in  machinery  or  apparatne  for 
manufacturif' g  textile  fabrice.  Patent  dated 
July  17,  1851. 
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The  present  improrementi  consist  in  a 
peculiar  arrangement  of  fast  and  loose  reed 
for  the  purpose  of  preventing  injury  to  the 
warp  threads  by  the  beating  up  of  the  reed 
when  the  shuttle  stops  in  the  shed,  in  con- 
junction with  a  method  of  stopping  the  mo- 
tion of  the  loom  when  this  casualty  occurs, 
and  a  method  of  relieving  the  pressure  of 
the  swell  in  the  shuttle-boxes. 

The  reed,  instead  of  being  firmly  attached 
to  the  slay  cap,  is  supported  at  its  lower 
edge,  and  held  fast  by  taking  into  a  groove 
in  the  slay  cap  so  long  as  the  shuttle  passes 
freely  across  the  loom,  but  when  the  shuttle 
misses  boxing,  the  reed  is  released  from  the 
slay  cap,  which  is  raised  by  a  lever  acted  on 
by  an  arm  in  connection  with  a  spring,  one 
end  of  which  bears  against  the  back  of  the 
swell  in  the  shuttle  box,  and  which  spring, 
in  the  absence  of  the  shuttle,  is  allowed  to 
press  the  swell  forward,  and  thus  actuate 
the  parts  by  which  the  release  of  the  reed  is 
effected.  The  slay  continues,  however,  to 
beat  up  after  the  reed  has  quitted  the  slay 
cap ;  and  this  further  forward  motion  is 
caused  to  take  effect  on  a  handle  by  which 
the  driving  shaft  is  shifted  from  the  fast  to 
the  loose  pulley, and  the  motion  of  the  loom 
is  thus  stopped. 

Another  arrangement  of  loose  reed  is  also 
described,  in  which  the  slay  cap  is  stationary, 
and  the  reed  is  released  by  the  lowering  of 
the  support  on  which  it  rests,  which  move- 
ment is  produced,  as  before,  by  the  reaction 
of  a  spring  against  the  back  of  the  swell  in 
the  shuttle  box,  when  released  from  pressure 
by  the  shuttle  missing  boxing. 

Claims. — 1.  The  new  arrangement  of  the 
stop  motion. 

2.  The  fast  and  loose  reed,  as  described. 

3.  The  method  of  relieving  the  pressure 
of  the  swell  in  the  shuttle  box. 

Arthur  Albright,  of  Birmingham, 
manufacturing  chemist.  J^r  imprwementg 
in  ike  numufaeture  of  pkospkonu,  and  in 
the  tipparatut  to  be  used  therein.  (A  com- 
munication.)    Patent  dated  July  17,  1851. 

This  invention  consists  of  an  improved 
method  of  treating  phosphorus,  whereby  it 
is  rendered  amorphous  and  non- crystalline, 
and  so  far  modified  in  its  general  character 
aa  to  be  capable  of  being  readily  removed 
from  place  to  place  without  danger.  It  is 
also  changed  in  colour,  and  deprived  of 
much  of  its  poisonous  nature  and  offensive 
smell,  and  does  not  ignite  under  friction  or 
percussion,  unless  the  heat  generated  thereby 
exceeds  464°  Fahr.,  the  point  at  which  the 
amorphous  phosphorus  is  inflammable  being 
482**  Fahr. ;  neither  is  it  so  liable  as  ordi- 
nary phosphorus  to  become  converted  to 
phosphoric  acid  when  exposed  to  the  influ- 


ence of  a  warm  temperature;  bat  when 
mixed  with  chlorate  of  potash,  it  becomes 
highly  inflammable,  and  may  then  be  used 
for  the  manufacture  of  ludfers  and  other 
similar  articles. 

These  results  are  produced  by  the  appli- 
cation of  heat  to  ordinary-  manufactured 
phosphorus  while  access  of  air  is  prevented. 

The  phosphorus  to  be  operated  on  is 
placed  in  a  glass  or  porcelain  vessel,  inside 
a  closed  cast  iron  pot,  which  has  a  pipe 
communicating  with  a  vessel  containing 
quicksilver  and  water,  or  water  only.  The 
cast  iron  pot  is  placed  in  a  sand  bath,  which 
again  is  placed  in  a  metallic  bath,  to  which 
is  applied  the  heat  necessary  for  conducting 
the  operation.  The  application  of  moderate 
heat  causes  bubbles  to  escape  from  the  pipe 
of  the  vessel  containing  the  phosphorus, 
which  ignite  on  coming  in  contact  with  the 
air ;  as  soon  as  these  bubbles  have  ceased 
to  issue  from  the  pipe,  the  temperature  is 
raised  to  about  500"^  Fahr.,  and  maintained 
at  that  point  until  the  phosphorus  is  ren- 
dered amorphous.  It  is  then  lowered,  and 
the  phosphorus  allowed  to  cool,  when  it  is 
levigated  under  water,  and  strained  or 
pressed  in  filter  bags.  When  dry,  it  it 
purified  by  spreading  it  in  thin  layers  on 
iron  or  lead  plates,  and  applying  heat,  which 
may  be  that  of  steaqa.  In  order  to  remove 
any  ordinary  phosphorus  which  has  not  been 
converted  to  an  amorphous  condition,  and 
which  adheres  to  that  which  has  been  ope- 
rated on,  the  phosphorus  is  washed  in  water, 
or  its  removal  may  be  effected  by  the  nse  of 
bisulphuret  of  carbon. 

Claim. — The  manufacture  of  an  improved 
or  amorphous  phosphorous,  and  the  appa- 
ratus employed  in  such  manufacture. 

John  Hick,  of  Bolton  -  le  -  Moors,  en- 
gineers. For  certain  improvemente  in  etetun 
boilers  or  generators.  Patent  dated  July 
17,  1851. 

These  improvements  consist  in  the  ar- 
rangement of  two  boilers,  end  to  end,  with 
an  intermediate  space  or  gas-chamber,  two  of 
the  sides  of  which  are  formed  by  the  ends  of 
the  two  boilers,  while  the  other  sides  are 
constructed  or  lined  with  brick  or  some 
other  slow  conductor  of  heat.  The  boiler, 
which  contains  the  fire-place,  is  an  ordinary 
Cornish  boiler,  that  is,  it  has  a  central  flue 
or  two  flues,  side  by  side,  in  which  is  placed 
the  furnace,  while  the  second  boiler  is  mul- 
titubular, and  the  effect  of  the  intermediate 
chamber  is  to  cause  a  more  perfect  combus- 
tion of  the  products  of  the  furnace,  and 
consequently  to  produce  a  better  heating 
effect  on  the  tubes  of  the  multitubular 
boilert  The  two  boilers  are  each  provided 
with   safety-valves,  and  oommumcate  by 
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bimdbM  whh  the  fame  ttaam-pipe;  they 
are  alto  prorided  with  a  tuitable  feed-pipe 
for  the  introdoction  of  water  into  each  of 
the  boUera  rimultaneoaaly. 

Claim. — ^The  arrangemeiit  of  two  or  more 
•team  -  boileri  or  generatora  with  a  gas- 
chamber  formed  or  lioed,  and  liitoated  aa 
described,  for  effiBeting  a  more  perfect  oom- 
bastion  of  the  prodacts  of  the  fiiel. 

John  McNab,  of  Midtownfield,  Ren- 
frew. For  ctrtmn  trnprwement*  in  9trtteh- 
img  or  drying  t§xtiiefabrici  or  mattriaU, 
mud  in  the  m«eMa«ry  er  app^raiuB  employed 
therein.     Patent  dated  July  17,  1851. 

This  inventioii  has  relation  to  the  finish- 
ing of  thread.  The  hanks,  while  in  a  wet 
sUie,  are  stretched  at  one  end  over  an  angn- 
Ur  or  wedge-»haped  steam  cheit,  and  held 
distended  at  the  other  end  bj  a  swift  or  reel, 
which  is  capable  of  being  adjusted  to  pro- 
duce any  required  tension,  and,  when  set  in 
motion,  causes  the  thread  to  be  drawn  over 
the  steam  chest,  and  thus  eiposea  the  whole 
of  iu  surface  to  the  drying  action  of  the 
heated  metallic  chest.  Blasts  of  hot  air  are 
also  directed  against  the  interior  and  exterior 
of  the  hank,  so  that  the  thread  is  thoroughly 
dried,  at  the  same  time  that  any  snarl  or 
twist  which  may  exist  in  it  is  removed  by  its 
frictional  contact  with  the  steam  chest.  In- 
stead of  employing  a  fixed  steam  chest,  and 
a  revolving  swift  to  draw  the  thread  over  it, 
a  steam  cylinder,  routing  slowly,  may  be 
employed,  in  combination  with  a  swift,  or 
two  cylinders  revolving  at  diflFerent  rates  of 
speed,  in  order  to  produce  on  the  thread  the 
friction  necessary  to  remove  snarl  or  twist. 

C/«tme.-— 1.  The  general  arrangement  of 
machinery,  apparatus,  or  means  for  the 
treatment  or  finishing  of  thread  and  other 
textile  materials. 

2.  The  system  or  mode  of  treating  thread 
or  other  textile  materials  by  the  combined 
action  of  fiictionsl  tension,  or  tension  alone, 
heat,  and  air  blasts. 

3.  The  employment  of  wedge-shaped  or 
aogulsr  steam-heated  chambers  for  giving 
frictional  tension  to  tbe  treated  materials. 

4.  Tbe  system  or  mode  of  finishing  thread 
or  other  textile  materials,  by  passing  such 
materials  over  revolving  steam-heated  cylin- 
ders, either  combined  or  not  with  swifts  or 
carrying- barrels. 

5.  Tbe  system  or  mode  of  giving  tension 
to  textile  materials  during  the  finishing  ope- 
ration. 

M08B8  Poole,  of  London,  gentlemen. 
Ibr  improtemenle  in  axle- boxes  for  railway 
earriagee.  (A  communication.)  Patent 
dated  October  23,  1851. 

Claims. — !•  The  construction  of  railway 
axk  boxea  with  a  moveable  plate  and  aper- 


ture made  through  the  Aront  of  tbe  boix»  in 
combination  with  one  another  and  the  com- 
position bearing  and  enclosing  case,  and 
made  to  operate  as  described.  [Tbe  object 
of  this  arrangement  is  to  admit  of  the  oom* 
position  bearing  being  readily  remored  and 
replaced  by  another  when  worn.] 

2.  A  mode  of  applying  and  fastening  the 
washer  of  axle  boxes  in  place«  the  same  con- 
sisting in  making  the  recess  which  receives 
it  in  one  piece  with  the  axle  box,  in  combi- 
nation with  contracting  and  springing  the 
leather  into  the  recess. 

3.  The  supporting  of  the  axle-box  ease 
on  the  composition  bearing  by  projec- 
tions or  analogous  eontrivances  applied  to 
its  sidee,  in  combination  with  making  the 
top  plate  of  the  case  and  the  cap  or  side 
plate  in  one  piece,  separate  from  toe  rest  of 
the  ease,  and  building  them  in  place  by 
recesses  and  projections,  or  analogous  con- 
trivances, the  whole  being  intended  to  dis- 
pense with  the  use  of  screws  or  screws  and 
nuts,  in  constructing  railway  carriage  axle- 
boxes,  and  thereby  to  avoid  not  only  the 
injury  which  frequently  results  from  their 
becoming  loose,  but  also  the  necessity  of 
that  care  and  attention  on  the  part  of  the 
attendant  which  is  requisite  with  axle  boj»s 
of  the  ordinary  construction. 
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James  Aikman,  of  Paisley,  Renftew,  North 
Britain,  oalenderer,  for  ImproTcmeiita  in  the  trea^ 
meot  or  finishing  of  textile  Ikbrlcs  and  materials. 
January  20 ;  six  months. 

James  Macnee,  of  Olaaflrow,  North  Britain,  mar< 
chant,  for  improvements  in  the  manufacture  or 
production  of  ornamental  fabrics.  January  20;  six 
months. 

Thomas  Kennedy,  of  Kilmarnock,  North  Britain, 
gun-manufacturer,  for  Improvements  in  measuring 
and  regi«terlDg  the  flow  ol  water  and  other  fluids. 
January  20 ;  six  months. 

Peter  Armand  Lecomte  de  Fontainemorean,  of 
South-street,  Finsbury,  for  eert4in  improvements 
in  treating  fibrous  substances.  (A  communication.) 
January  20 ;  six  months. 

Henry  Graham  William  Wagstaff,  of  Bethnal- 
green,  Middlesex,  eandle-maker,  for  improvement! 
in  the  manufacture  of  candles.  January  20 ;  six 
months. 

Peter  Wright,  of  Dudley,  Worcester,  vice  and 
anvil  manufacturer,  for  improvements  In  the  ma- 
nufacture of  anvils.    January  10 ;  six  months. 

John  Whitehead  the  younger,  of  Elton,  near  Bury, 
Lancaster,  dyer  and  finisher,  and  Robert  Dt.-gle,  of 
the  same  place,  foreman,  for  improvements  in 
bleaching  and  dyeing,  and  in  washing,  scouring, 
and  other  processes  connected  therewith.  January 
20 ;  six  months. 

George  Lowe,  of  Finsbury  Circus,  London,  civil 
engineer,  and  Frederick  John  Evans,  of  Horsererry- 
road,  Westminster,  civil  engineer,  for  improve- 
ments in  the  manufacture  of  gas  for  the  purposes 
of  illumination,  and  of  improvements  in  the  puri- 
fication of  gas,  and  of  improved  modes  of  treating 
the  products  ariaing  from  the  Bumufaotuie  of  gas. 
Januaiy  20;  six  months. 
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FraDk  Clarke  Hills,  of  Deptford,  Kent,  maDufao- 
turing  cbemiit,  for  Improvemeiilf  in  maDnfacturing 
and  purifying  certain  gase«,  and  in  preparing  cer- 
tain lubfttances  for  purifying  the  same.  January 
22;  six  months. 

Peter  Armand  Lecomte  de  Fontalnemoreau,  of 
South-i>treet,  tinsbury,  London,  for  certain  Im- 
provements in  railways  and  locomotive  engines, 
Khich  said  improvements  are  also  applicable  to 
every  kind  of  transmission  of  motion.  (A  comma- 
nleation.)    January  22 ;  six  months. 

Edward  Tyer,  of  Queen's>road,  Dalston,  gentle- 


man, for  certain  improrementa  in  the  meana  of 
communication  by  electricity,  and  i^paratus  con- 
nected therewith.    January  22 ;  six  months. 

James  Pi  Hans  Wilson  and  George  FergoMon 
Wilson,  of  Wandsworth,  gentleman,  for  improve- 
ments in  the  preparation  of  wool  for  the  manufac- 
ture of  woollen  and  other  fabrics,  and  in  the  process 
of  obtaining  matt-rials  to  be  used  for  that  purpose. 
January  22 ;  six  months.   . 

Walter  Marr  Brydone,  of  Boston,  for  improve- 
ments in  apparatus  for  signal  and  other  lights  for 
railways.    January  22 ;  six  moBtlis. 
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Jan.  16     SC'84  J.  Humphreys ••  Lancaster  Presser-mould. 

3085  T.  O.  Cressali Finsbury    Bteam-lock. 

3086  S.  Hood Upper  Thames-street Stable  fitting  for  loose-box. 

3087  W.  Coulson  York  „ Morticing  machine. 

8088  H.  Wilkinson Pall-mall  «. Self  -  expanding   solid    rifle 

bullet. 

8089  Stephen  Webb,  of  the 
firm  of  Walker  and 
Webb Oxford-street   KuklosiphoOi  or  fetlock  boot. 
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348  W.  D.  Richmond    Birmingham Wire,  metal,  &e.,  gauge. 

349  J.  Worthington South  Shields  Parallel  ruler. 

350  J.  Barker Birmingham Compensating  cabriolet. 

3Si  Myen  &  Son Birmingham Universal  india-rubber  holder. 

352  W.  Cutlam    North  Devon    Archlmedian  chiraney-top. 

S53  T.  Blissett ^  Liverpool  Anti  Garotte. 
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OK  MK.   C.   W.  SIIMSNS'   RBOBKBRATIYR  C0MDBN6BR  FOE  HIOR-PEBISVBB   AND 

LOW-PBBBSU&K    8TBAM  BNOINBS. 

(From  "Transactiont  of  Institute  of  Mechanical  Engineen,"  July,  1851.) 

The  condenser  of  a  steam  engine  has  for  its  object  the  complete  discharge  of 
steam  from  within  the  working  cylinder,  after  it  has  served  to  propel  the  piston. 
This  is  effected  by  conducting  the  expended  steam  into  a  closed  chamber,  containing 
an  extended  surface,  of  comparatively  cool  substance,  which  absorbs  the  latent  heat 
of  the  steam,  and  thereby  reduces  it  to  its  liquid  state.  Cold  water  is  generallj 
employed  for  this  purpose,  which  is  either  brought  into  immediate  contact  with  the 
steam,  as  is  the  case  in  Watt's  Injection  Condenser,  or  through  the  medium  of 
metallic  walls,  as  in  the  Surface  Condenser  by  Homblower,  improved  upon  hj  Hall 
and  others. 

The  more  or  less  perfect  condensation  of  the  steam  depends — 

1st. — On  the  absence  of  air  from  the  condenser. 

2nd. — On  the  temperature  at  which  condensation  takes  place. 

The  appended  Table  shows  the  elastic  force  of  steam  in  vapour,  at  various  tem- 
peratures. It  will  be  observed  that,  in  order  to  produce  a  perfect  vacuum,  the 
water  should  leave  the  condenser  at  about  32^  Fahr.,  or  be  introduced  in  the  form 
of  ice.  Condensing  water,  however,  is  generally  obtained  at  the  temperature  of 
about  60°  Fahr.,  and  it  leaves  the  condenser  at  about  110°  Fahr.,  which  latter  tem- 
perature implies  a  remaining  atmosphere  of  vapour  equal  to  2*5  inches  of  mercury, 
or  in  other  words  a  vacuum  of  27*5  inches  below  the  atmospheric  pressure  at  30 
inches.  If  a  less  quantity  of  pondensing  water  be  used,  it  will  be  raised  to  a  pro- 
portionately higher  temperature,  and  a  less  perfect  condensation  be  effected.  At 
212°  Fahr.,  the  pressure  of  the  uncondensed  vapour  would  be  equal  to  that  of  the 
atmosphere,  and  the  object  of  the  condenser  would  be  entirely  frustrated. 

In  all  cases  where  an  abundant  supply  of  condensing  water  cannot  be  obtained,  or 
where  the  heat  of  the  steam  employeo  by  the  engine  is  reclaimed  for  other  purposes, 
steam  engines  are  worked  without  a  condensing  apparatus  (or  at  high  pressure)  at 
the  sacrifice  of  an  effective  pressure  nearly  equal  to  that  of  the  atmosphere  upon  the 
working  piston.  The  regenerative  condHstuer  (the  subject  of  the  present  paper) 
redeems  tne  engine  from  this  waste  of  heat  in  the  one  case,  and  loss  of  mechanical 
effect  in  the  other  case,  being  possessed  of  the  peculiar  property  of  returning  the 
condensing  and  condensed  water  at  the  initial  temperature  of  the  steam  previous  to 
its  discharge  from  the  working  cylinder  (commonly  speaking,  at  212°  Fahr.), 
effecting  nevertheless  an  efficient  vacuum. 

Fig.  1  shows  a  sectional  elevation  of  the  regenerative  condenser,  as  applied  to  a 
10 -horse  power  high -pressure  engine.  It  consists  of  an  upright  rectangular  trunk 
of  cast  iron  A,  the  lower  end  of  which,  B,  is  cylindrical,  and  contains  a  working 
piston.  The  trunk  is  filled  with  metallic  plates,  which  are  placed  upright,  and 
parallel  to  each  other,  with  intervening  spaces  of  not  less  than  one-sixteenth  of  an 
inch  in  breadth.  The  upper  extremity  of  the  condenser  communicates  on  one  side 
£  to  the  exhaust  port  of  the  engine ;  and  on  the  other  to  the  hot  well  F,  through  a 
valve  6.  A  stop  H,  prevents  the  opening  of  the  valve  beyond  a  certain  distance,  in 
order  that  it  may  re-shut  more  instantaneously.  The  metallic  plates  D  are  fastened 
together  by  five  or  more  thin  bolts,  with  small  washers  between  the  adjacent  plates, 
which  keep  them  the  required  distance  apart.  They  can  easily  be  removed  from 
the  condenser,  for  the  purpose  of  cleaning,  by  taking  off  the  cover  I,  and  drawing 
out  the  whole  of  the  plates. 

An  injection-pipe  K  enters  the  condenser  immediately  below  the  plates ;  it  is 
provided  with  a  small  air-vessel  L,  and  a  regulating  cock. 

The  action  of  the  condenser  is  as  follows : 

Motion  is  given  to  its  working  piston  by  the  engine,  causing  it  to  accomplish  two 
strokes  for  every  one  of  the  engine. 

At  the  moment  when  the  exhaust  pipe  of  the  engine  opens,  the  plates  D  are  com- 
pletely immersed  in  water,  a  small  portion  of  which  has  entered  the  passage  above 
the  plates  at  A,  and  is,  together  with  the  air  present,  carried  off  by  the  rush  of 
Bteam  through  the  valve  G  into  the  hot  well|  where  Uie  water  remains,  while  the 
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excess  of  steam  proceeds  into  the  atmosphere.  An  instant  after  the  partial  discharge 
of  the  steam  cylinder  has  commenced,  the  water  recedes  between  the  plates  D,  and 
exposes  them  gradually  to  the  steam,  which  condenses  on  them  in  the  manner  fol- 
lowing : — The  tipper  edges  of  the  plates,  emerging  first  from  the  receding  water, 
are  enveloped  in  steam  of  atmospheric  pressure,  and  in  condensing  a  portion  thereof, 
they  become  rapidly  heated  to  nearly  tne  temperature  of  the  steam,  or  about  210* 
Fahr.  The  partial  condensation  diminishes  the  density  and  temperature  of  the 
remaining  steam,  which  requires  additional  and  cooler  surfaces  for  its  further  con- 
densation. This  is  provided  for  by  the  continual  emerging  of  additional  portions  of 
the  metallic  surfaces  from  the  water.  By  the  time  the  water-level  leaves  the  plates, 
the  fn  greater  portion  of  the  steam  is  condensed.  The  condensation  of  the  remain- 
ing portion  of  steam  could  nor  so  readily  be  accomplished  by  means  of  metallic 
surfaces,  but  the  piston  C  continuing  to  descend,  puts  it  into  immediate  contact  with 
the  jet  of  cold  water  from  the  pipe  K,  which  completes  the  vacuum  in  the  manner 
of  a  common  injection  condenser.  The  air-vessel  L,  connected  with  the  injection 
pipe,  has  the  effect  of  accumulating  the  injecdon  water  at  the  time  when  the  water 
has  ascended  between  the  plates,  and  of  forcing  it  into  the  condenser  with  increased 
intensity  at  the  time  when  it  is  required  to  complete  the  vacuum. 

Fig.  3. 
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Although  the  action  of  this  condenser  is  strictly  consecutive,  yet  it  does  not  check 
the  continuous  flow  of  steam  from  the  cylinder,  and  it  completes  the  vacuum  when 
the  working  piston  of  the  engine  has  only  accomplished  one- tenth  part  of  its  stroke. 
Both  the  engine-crank  and  the  crank  driving  the  condenser  are  on  the  top  centre 
at  the  same  moment,  but  the  latter  completes  its  revolution  in  the  time  of  half  a 
revolation  of  the  engine ;  consequently,  when  the  engine  piston  has  passed  only  one- 
tenth  of  the  whole  stroke,  the  condenser- crank  will  have  travelled  through  nearly 
half  its  stroke,  when  the  whole  process  of  condensation  will  have  been  completed. 
The  principal  part  of  the  latent  neat  of  the  steam  is  stored  up  in  the  plates,  the 
upper  extremities  of  which  are  heated  to  210^  Fahr.,  and  the  lower  to  about  150^ 
Fahr. 

f2 
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The  witer,  in  rc-ascending  between  the  plates  during  the  last  tenth  part  of  the 
stroke,  absorbs  heat  therefrom  in  a  similar  suecessivo  manner,  passing  first  the 
coolest,  and  by  degrees  the  hottest  portions  of  their  surfaces,  and  issues  finally  into 
the  upper  steam  passage,  at  a  temperature  approaching  the  boiling  point,  at  which 
moment  a  fresh  oischarge  of  steam  takes  place,  which  carries  it  ofi^  into  the  hot  well, 
as  above  described,  and  raises  ite  temperature  fully  to  the  boiling  point. 

Fig.  3  represents  an  actual  indicator  diagram,  showing  the  time  occupied  in  com- 
pleting the  vacuum  ;  but  it  will  be  observed,  that  the  loss  of  time  and  power  maj 
oe  decreased  by  increasing  the  capacity  of  the  displacing  cylinder ;  but,  as  it  is,  this 
loss  does  not  amount  to  one-seventh  part  of  an  uniform  vacuum,  an  equivalent  for 
which  is  obtained  in  the  saving  of  the  power  hitherto  absorbed  by  the  air-pamp;  for 
it  will  be  observed,  that  the  displacing  piston  works  between  two  vacuums,  and 
therefore  meets  with  no  resisting  load. 

Various  modes  have  been  provided  to  give  motion  to  the  displacing  cvlinder, 
among  which  a  knee  motion,  worked  directly  from  the  beam  or  cross-head  of  the 
engine,  is  generally  found  the  most  convenient,  as  shown  at  M  M  in  fig.  1. 

The  quantity  of  condensing  water  required  with  this  condenser  to  condense  one 
pound  of  steam,  of  atmospheric  pressure — taking  the  initial  temperature  of  condens- 
ing water  at  60*^  Fahr.,  the  final  temperature  at  210''  Fahr.,  the  latent  heat  of  steam 
of  212^  Fahr.  at  960  units— is 

-i5? 6-6  lbs. 

210-60 

of  water  to  condense  one  pound  of  steam. 

The  common  injection  condenser  (supposing  the  condensing  and  condensed  water 
to  issue  at  100*"  Fahr.)  requires 

960  + (212-110)^2^.2, ^,^^ 
110-60 

In  place  of  the  66 lbs.  which  the  regenerative  condenser  requires.  In  the  case  of 
a  locomotive,  or  other  high- pressure  engines,  where  the  steam  is  released  from  the 
cylinder  at  a  pressure  of  say  30  lbs.  above  the  pressure  of  the  atmosphere,  two- 
thirds  would  be  allowed  to  escape  uncondensed,  and  a  vacuum  be  obtained  with  only 

55-2-2  lbs. 
3 

of  condensing  water  for  every  poand  of  steam  passed  through  the  cylinder. 

The  small  quantity  of  condensing  water  required,  renders  the  proposed  condenser 
applicable  to  engines  in  nearly  every  locality  ;  and  pains  have  been  taken  to  render 
the  apparatus  itself  equally  light  and  compact.  The  advantages  resulting  from  ite 
application  to  high- pressure  engines  are  as  follows : 

1 .  Additional  cfiective  power,  gained  on  account  of  the  vacuum. 

Fig.  3  illustrates  this  gain,  which  (supposing  the  average  steam  pressure  to  be-« 
40  lbs.  above  the  atmosphere,  and  vacuum  within  the  cylinder  » 10  lbs.)  amounts  to 
20  per  cent.,  irrespective  of  expansion.  If  both  the  steam  pressure  and  the  duty 
on  the  engine  remain  unchanged  after  the  condenser  is  applied,  it  is  evident  that 
the  steam  may  be  worked  expansively  to  a  large  extent,  without  diminishing  the 
absolute  driving  power  of  the  enkinc. 

2.  Heat  saved  in  generating  Uie  steam,  by  the  use  of  boiling  hoi  feed  waUr ; 
and  the  remaining  portion  of  hot  w<:ter  may  be  advantageously  used  fur  heating 
buildings,  dyeing,  &c. 

High- pressure  engines  are  frequently  provided  with  heating  apparatus  for  the 
feed  water,  which  heats  it  on  the  average  to  about  the  temperature  of  the  condensing 
water  from  low-pressure  engines,  or  1 10^  Fahr.  The  proposed  condenser  heats  it 
to  210^  Fahr.,  which  constitutes  a  saving  of 

210-110      u^^.  ,n 
»Bboat  10  per  cent. 

960 

When  such  heating  apparatus  is  not  provided,  the  saving  amounts  to 

210-60      u    .11. 
— — --—  «aboat  15  percent. 
960 
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3.  The  iteam  which  it  do!  condensed  majr  be  used  to  ctnae  a  draught  in  ibe 
cbiuiDey,  nr  for  other  piirpotes. 

4.  The  diiplacing  cylinder,  unhlce  ibc  pump  of  the  injectioD  coodenser,  abstract* 
DO  moliTC  power  from  ihe  etigbr. 

5-  The  condenser  mif  be  started  snd  slopped  st  any  time,  bj  turning  the  gupplj 
of  injecliun  water  either  on  or  off*.  If  tumcil  nn,  it  at  once  forms  Lhc  vacuum, 
without  JDTohiijg  the  necessity  of  bloning  ttirough  i  and  if  turned  □(]-',  it  allows  the 
engine  to  proceed  in  the  same  manner  as  iboogh  no  condenser  had  been  apjilied. 


6.  The  sir  canlaincd  in  ibe  condenser  is,  at  the  commencement  of  each  stroke, 
bodiijf  axpeiUd,  which  ii  of  great  advantage  to  the  formation  of  a  goad  facnum, 
instead  of  the  ordinarjr  sir-pucr.p  remoTin^  onlj  ■  portion  of  the  air  at  each  alrokr, 
4Dd  consequently  leaving  a  portion  always  in  the  condenser. 

7.  The  regenerative  Londenser  is  more  conipaet,  and  even  less  expensive  than  the 
ordinary  Injeelion  condenser,  being  less  than  one-quarler  of  the  siic,  and  having 
only  one  valve  instead  of  ihrer. 

lis  proportionate  dimensions  are  as  fulloirs  : — Area  of  plate -chamber,  three  limes 
the  area  iif  exhaust  pipe;  length  of  plates,  one- quarter  lo  onc-lhird  part  of  length 
of  stroke  of  engine ;  thickness  of  plates,  f^and  part  of  this  length.  Spaces 
between  the  pistes,  the  sjme,  but  never  less  ifian  ^th  of  an  inch,  it  having  been 
found  that  the  alternate  rush  of  water  and  condensing  aieam  prevents  the  'settlement 
uf  grease  snd  earthy  matter  between  the  plates,  if  they  are  not  leas  than  y^th  of  an 
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ineb  aptrt.  Capacity  of  displacing  cylinder,  equal  to  one>and-a-l]alf  times  the 
capacity  of  the  plate- chamber.  The  total  capacity  of  the  condenser  is  only  equal  to 
about  the  tenth  part  of  the  capacity  of  the  working  cylinder.  In  applying  the  re- 
generative condenser  to  existing  high-pressure  engines,  a  saving  of  fuel  of  from 
80  to  35  per  cent,  has  been  effected,  or  an  increase  of  power  to  that  amount  with 
the  same  expenditure  of  fuel  as  theretofore.  This  saving  may,  however,  be  still  con- 
siderably augmented,  if  advantage  be  taken  of  the  increased  effective  pressure  to 
work  the  engine  expansively.  This  may  in  most  cases  be  easily  effected,  by  merely 
adding  to  the  lap  or  the  slide  valve,  and  increasing  the  lead  of  the  eccentric  propor- 
tionately, whereby  the  additional  advantage  of  a  more  early  discharge  of  the  steam 
is  obtained. 

(To  be  concluded  in  our  neat,) 

THB  0PBB.ATIVB  BKGINBERS'  8TRIKB. — HOW  SKILtBD  ARTIFICERS  MAT  BB 

DISPBNSBD  WITH. 


Experience  has  prored  that  the  manu- 
facture of  engines  and  machinery  can 
be  carried  on  efficiently  and  profitably 
without  the  aid  of  a  single  operative  who 
had  served  an  apprenticeship,  or  who 
(in  the  general  acceptation  of  the  term) 
is  denominated  a  skilled  workman.  This 
bold  assertion  is  justified  by  what  actu- 
ally took  place  in  carrying  on  manufac- 
turing concerns  on  Government  account, 
and  that  on  an  extensive  scale  in  several 
very  different  branches  of  business ;  it 
may  not,  therefore,  be  without  its  use  to 
strluBf  together  quotations  from  a  variety 
of  official  documents  which  prove  the 
fact,  and  moreover  that  efficiency  and 
skill  are  acquirable  in  a  very  short  time 
by  perfect  novices  in  most  of  the  manu- 
facturing arts. 

It  is  not  usual  to  cite  proceedings  in 
Government  service  as  exemplifying 
useful  and  economical  practices,  but  on 
the  present  occasion  it  must  be  so. 
General  Bentharo,  in  the  year  1795,  was 
charged,  on  Government  account,  with 
the  construction  of  sea  experimental 
vessels  of  war,  and  on  this  occasion  it 
was  that  he  first  began  to  break  through 
the  customs  of  trade.  A  few  shipwrights 
from  Royal  Dockyards  were  lent  to  him, 
but  to  whom  he  was  '*  obliged  to  promise 
ntiM  shillings  a  day  before  they  would 
consent  to  undertake  the  work'*  .  .  . 
'*  In  my  individual  capacity,"  he  says, 
'*!  could  not  induce  any  good  workman 
from  private  yards  to  work  for  less. 
Six  men  of  the  river  Thames  who 
offered  their  services,  although  they 
were  out  of  employment,  refused  to  en- 
gage themselves  for  less  than  twelve 
shillings  a  day,  besides  travelling  ex- 
penses and  lodging."  His  extensive 
experience  in  a  foreign  country  of  the 


facility  and  expedition  with  which  manu- 
facturing skill  is  acquired,  determined 
him  to  forego  the  services  of  men  having 
such  pretensions,  and  "induced  me  ia 
the  way  of  experiment,*'  he  said,  '*  to 
engage  a  certain  number  of  apprentices, 
most  of  whom  were  stout  lads*'  .  .  . 
As  to  the  quantity  of  work  these  lads 
soon  were  able  to  perform,  in  one  in- 
stance in  particular  while  they  were  em- 
ployed in  laying  the  decks  of  the  Dart 
and  Arrow,  and  when  particular  atten- 
tion was  paid  to  the  separation  of  their 
work  from  the  rest,  it  appeared  that 
they  did  as  much  in  the  day,  one  with 
another,  as  would  by  measurement  have 
amounted,  according  to  the  current 
price,  to  nine  shillings,  and  even  half-a- 
guinea  each.  He  also  engaged  as  ap~ 
prentices  *'  artificers  practising  analogous 
trades  in  which  there  is  a  superabundance 
of  hands,"  such  as  house-carpenters  and 
joiners. 

These  several  apprentices  could  not 
y  without  infringing  on  what  are  con- 
sidered as  the  privileges  of  journeymen 
shipwrights,*'  have  been  allowed  to  work 
with  the  dockyard  shipwrights  otherwise 
than  by  binding  them  as  apprentices  to 
the  General, — himself  a  shipwright,  hav- 
ing been  regularly  bound  to  the  master- 
shipwright  of  Woolwich  Dockyard ;  and 
thus  those  privileges  were,  in  fact,  done 
away  with,  and  the  practicability  of  the 
measure  fully  exemplified,  though  but  a 
half  one,  since  so  far  deference  was  paid 
to  the  customs  of  the  trade  as  to  bind 
these  persons  by  regular  indentures. 

Subsequently,  however,  Sir  Samuel 
fully  exemplified  the  practicability  of 
carrying  on  great  works  without  a  single 
apprentice,  and  without  a  single  so- 
called  skilled  artificer.    It  was  first  prac- 
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when  his  machinery  for  ahaping 
and  working  wood  was  introduced  at  the 
end  of  the  last  century  in  Portsmouth 
Dockyard.  Even  in  the  making  of  those 
machines  them  selves  on  his  brother's 
premises,  though  some  journeymen 
millwrights  had  been  employed,  they 
had  been  trained  to  the  work  by  himself ; 
and  one  of  his  people,  finrr,  who  had 
theretofore  been  a  dockyard  man,  not  a 
millwright,  was  selected  for  the  intro- 
duetioD  of  his  machines  at  Portsmouth 
and  at  Plymouth,  *Mn  the  year  1802, 
when  the  quantity  of  machinery  pro- 
vided came  to  be  considerable  "... 
"  Under  his  immediate  directions  some 
dockyard  iabourers  were  trained  to  the 
use  of  machines  of  this  description" 
(those  of  Sir  Samuel's  invention)  *'  and 
hy  means  of  some  small  extra  allow- 
inces,  they  were  encouraged  to  exert 
ehemselves  in  his  employment." 

In  February  1805,  Sir  Samuel  stated 
to  the  Admiralty  that  the  working  of  that 
machinery  was  brought  to  a  state  in 
which  it  might  be  put  into  the  hands  of 
the  Dockyard  officer ;  and  proposed  an 
establishment  for  it.  Some  of  the  arti- 
cles required  in  the  dockyard  were  too 
few  in  number  to  justify  the  introduction 
of  machinery  for  making  them,  and  on 
this  'aeconnt  a  few  experienced  hands 
were  engaged,— but  ottierwise  the  pro- 
posed establishment  consisted  solely  of 
such  persons  as  labourers  and  boys. 
"  The  doing  away  the  need  of  appren- 
aeeship*  was  among  the  objects  in  view 
in  giving  at  the  outset  the  new  name  of 
the  toooa-mtV^  to  the  establishment  it- 
self, and  that  of  wood-miU^rs  to  the 
workpeople  employed  In  it."  The  Dock- 
yard officers  and  tne  Navy  Board  having 
stated  their  incompetency  to  manage 
these  mills,  as  likewise  the  metal- mills 
and  the  millwrights,  the  three  establish- 
ments were  put  under  Sir  Samuel,  and 
continued  so  till  his  office  was  abolished ; 
on  which  occasion,  in  1813,  in  giving 
officially  an  account  of  the  manner  in 
which  he  had  executed  the  trust  reposed 
in  him,  he  said  '*  Apprenticeships  in  this 
establishment  have  never  been  required, 
so  that  the  competition  for  emplovment 
has  been  open  to  air'  .  .  '*  All  work 
capable  of  being  paid  by  the  piece  is  so 
paid  for,  and  all  possible  care  being  taken 
that  an  individual  shall  have  done  a  good 
day's  work  in  order  to  make  his  pay  by 
the  piece  amount  to  a  fair  day's  pay, — 


whatever  he  earns  more  than  that  by 
extraordinary  dexterity,  or  eitraordi' 
nary  exertion,  however  contrary  to  Dock- 
yard usage,  he  is  allowed  to  receive  with- 
out limitation." 

There  were  nine  denominations  of 
operatives  in  the  wood-mills,  and  **  these 
denominations  were  each  of  them  again 
divided  into  two  or  three  classes,  at  as 
many  different  rates  of  pay.  The  pay 
earned  varied  from  ninepence  to  ten 
shillings  a  day — the  average  day  pay, 
including  the  master,  being  two  shillings 
and  ten-pence  ;  rates  of  pay  which,  con- 
sidering that  it  was  tnen  the  dearest 
time  of  war,  will  not  be  thought  high  " 
— considering  too  that  the  place  was 
Portsmouth. 

"  As  to  the  metal-mill,  its  manage- 
ment has  been  founded  on  principles  the 
same  as  those  I  introduced  in  the  other 
two  establishments."  No  apprenticeships 
were  required  in  it, — ^labourers  and  boys 
were  employed  wherever  they  were  com- 
petent to  perform  any  part  of  the  works 
carried  on  in  these  mills. 

The  third  of  Sir  Samuel's  establish- 
ments was  called  the  *'  Millwright's 
Shop,"  master  machine-makers  being  at 
that  time  denominated  millwrights,  as 
well  as  the  operatives  in  their  employ. 
The  privileges  claimed  by  such  men 
previously  to  the  institution  of  the  mill- 
wright's shop,  their  insubordination  to 
the  dockyard  authorities,  and  the  conse- 
quent needless  extra  cost  of  machinery, 
arc  in  a  slight  degree  exhibited  in  a  let- 
ter to  Sir  Samuel,  August  5,  1804,  from 
the  Master  Shipwright  of  Portsmouth 
Dockyard ;  it  ran  as  follows,  **  The 
house-carpenters  were  set  to  work  on  the 
frames  for  the  circular  saws,  agreeable 
to  your  desire,  on  Monday  last.  The 
following  day  all  Mr.  Lloyd's  men  de- 
clined coming  to  work ;  after  consulting 
Linaker,  I  found  it  prudent  to  take  off 
the  house-carpenters  from  that  work  to 
prevent  delaying  the  various  worics  the 
millwrights  have  in  hand,  and  thus  give 
way  to  a  set  of  men  combined  together 
to  do  as  they  please,  and  who  are  cer- 
tainly less  worked  than  any  set  of  men 
in  this  dockyard.  It  would  be  most 
desirable  to  get  rid  of  them  if  possible, 
as  their  work  must  be  very  expensive 
beyond  a  doubt ;  and  such  insubordinate 
conduct  is  a  very  bad  example  to  other 
people.        "  I  am.  Sir,  yours,  &c., 

"N.DlDDAMS." 
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Sir  Samuel  afterwards,  in  officially 
stating  his  motives  for  recommending 
the  institution  of  the  millwright's  shop, 
specified  the  need  there  was  of  overcom- 
ing ''  the  customs  and  privileges  in  use 
among  millwrights  ;  such  as  being  paid 
double  pay  for  night- work,  by  which, 
besides  the  great  extra  expense  of  double 
pay  where  work  must  necessarily  be  done 
at  night,  a  strong  inducement  is  afforded 
them  to  find  causes  for  doing  by  night 
what  might  as  well  be  done  by  day ;  and 
such  is  the  pertinacity  with  which  arti- 
ficers of  this  description  are  known  to 
resist  all  attempts  at  putting  workmen  of 
any  other  description  to  assist  them,  and 
which  pertinacity  they  carry  so  far  aa 
not  even  to  allow  a  labourer  to  turn  a 
grindstone  for  them."  .  .  "  Although 
at  the  time  of  forming  this  establish- 
mont  I  had  taken  a  comprehensive  view 
of  the  beneficial  effects  that  might  ulti- 
mately be  made  to  result  from  it,  yet  it 
was  only  by  gradual  steps  and  persever- 
ance, and  by  a  continued  attention  to  all 
the  particulars  upon  which  the  success 
of  my  plan  depended,  that  I  could  have 
any  hope  of  doing  away  the  prejudicial 
customs  of  millwrights.*' 

To  show  the  nature  of  the  difficulties 
he  actually  did  encounter,  and  what  is 
more  to  the  purpose  of  the  present  strug- 
gle between  the  employers  and  the  em- 
ployed, to  exhibit  the  good  effect  of 
perseverance  in  employers,  the  following 
letter  to  the  Comptroller  of  the  Navy  is 
given  at  length.  It  was  written  from  a 
sick  bed,  yet  exhibits  an  energy  which 
resembles  that  of  the  associated  em- 
ployers of  machine-makers  at  the  present 
day,  and  which  in  their  case  cannot 
fail  to  insure  their  ultimate  success, 
though  it  may  not  be  so  immediate  as  it 
was   t  Portsmouth. 

**  Portsmouth, 

"  4lh  Feb.,  1812. 

*'  Dear  Sir, — When  I  wrote  my  letter 
to  the  Board  of  the  30th  ult.,  not  the 
least  symptom  of  dissatisfaction  had  ap- 
].*cared  among  the  millwrights,  as  I  statedi 
in  regard  to  my  binding  good  workmen 
of  ether  trades  to  their  business,  which 
I  understood  they  were  apprized  of;  but 
yesterday  morning,  it  seems,  most  of  the 
millwrights  left  their  work,  and  com- 
plained to  the  master  millwright  that  I 
was  injuring  them  by  taking  adult  ap- 
prentices, since  those  who  had  come  to 
work  might,  in  a  month,  be  as  good 


millwrights  as  themseWeB,- and  that  I 
should  then,  they  concluded,  discharge 
them, — the  present  millwrights.  The 
master  shortlv  represented  to  them  that 
I  had  no  such  intention ;  but  twelve  of 
them  almost  immediately  came  out  to 
me,  leaving  rime  enough  for  their  master 
to  precede  them  and  tell  hia  story.  I 
had  been  ill  for  some  daya,— confloed  to 
bed  for  the  two  last ;  however,  I  rose  to 
see  these  men,  and  during  the  time  they 
had  to  wait  for  my  coming  down,  their 
behaviour  was  perfectly  peaceable,  as  it 
continued  afterwards  so  long  as  they 
were  here,  and  subsequently,  with  the 
exception  of  one  man.  To  me  diey  re- 
peated what  they  had  said  to  KingatODy 
told  me  they  had  already  been  indueed 
to  give  up  the  customs  of  their  trade,  but 
in  general  terms,  said  that  the  binding 
such  apprentices  was  injuring  them,  as 
they  would  become  no  longer  necessary. 
I  represented  to  them  that,  on  the  con- 
trary,  it  was  far  from  my  wish  to  do 
them  any  injury,  that  I  had  not  the  most 
distant  intention  of  discharginff  any  good 
and  industrious  millwright,  though  idle 
ones,  or  bad  workmen,  I  certainly  should 
continue  to  discharge,  as  they  had  seen  I 
had  done  alreaJy ;  but  that,  as  I  could 
find  employment  for  more  hands,  the 
apprentices  in  question  should  work  in 
their  shop ;  that  if  they,  the  millwrights, 
did  not  choose  to  work  with  them,  I 
would  carry  on  the  work  without  mill- 
wrights altogether.  They  spoke  of  giv- 
ing warning,  and  of  Quitting  their  work 
at  the  end  of  the  week;  but  I  told  them 
their  unwilling  services  wonld  be  of  no 
use,  and  that  those  who  objected  to  stay- 
ing, should  go  immediately.  There  were 
only  three  or  four  of  them  who  spoke. 
When  I  pressed  them  to  tell  me  what 
the  injury  was  they  apprehended,  the 
greater  part  of  them  confessed  that,  by 
taking  any  large  number  of  younger  ap- 
prentices, their  fears  of  being  thrown 
out  of  work  might  equally  be  realised, 
though  at  the  later  period  of  three  or 
four  years  hence,  instead  of  now ;  they 
still,  however,  represented  that  the  tak- 
ing apprentices  who  were  already  good 
workmen  was  injurious  to  them,  that 
they  could  not  work  with  those, — and  left 
me. 

"  Shortly  after  they  were  gone,  I  aent 
money  of  my  own  to  their  master,  snfll- 
cient  to  pay  off  the  whole  number  if 
they  should  continue  to  resist,  with  strict 
injunctions  to  him  not  to  yield  to  them 
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in  any  respect  whatever.  I  was  obliged 
to  go  to  bed  airain  myself;  but  Mr.  Good- 
rich, who  took  my  message  to  the  Dock- 
yard, continued  there  all  the  forenoon, 
aa  I  had  desired  him  to  go  to  the  Com- 
missioner to  tell  him  of  what  had  hap- 
pened, of  my  determination  to  get  the 
lM»ttpr  of  the  mi!lwri<rht8,  and  to  request 
thit  he  would  not  write  anything  what- 
ever on  the  subject  of  these  men  until 
he  should  have  heard  what  I  have  to  say 
on  this  business. 

"  While  Mr.  Goodrich  was  in  the 
yard,  four  or  five  of  the  men  had  been 
packing  up  their  tool- chests,  one  or  two 
liad  actually  taken  them  away  from  the 
millwrights*  shop ;  some  of  the  men  had 
never  left  their  work,  others  were  keep- 
ing out  of  the  way  until  these  refractory 
ones  ahould  be  disposed  of. 

"  This  morning  I  understand  that  this 
striking  is  over.  Amongst  those  who 
were  the  forwardest  are  one  or  two  of 
the  worst  workmen,  who,  at  all  events, 
will  be  discharged,  as  will  probably  one 
of  the  good  ones, — at  most,  three  in  the 
whole. 

*'  What  I  conceive  may  have  given 
rise  to  this  apprehension  of  the  mill- 
wrighti  tliat  I  was  preparing  to  discharge 
them,  is,  that  since  I  have  been  here,  as 
I  believe  I  told  you  was  my  intention,  I 
have  been  breaking  through  one  of  the 
most  mischievous  customs  of  their  trade, 
which  had  not  before  been  ventured  to 
be  encroached  upon;  namely,  that  of 
double  pav  for  working  in  the  evening 
or  the  night.  The  consequence  of  this 
double  pay  had  been  found  to  be  very 
prejudicial  and  costly ;  for  as  they  well 
knew  that,  in  regard  to  the  mills  and 
engines  of  the  Wood  and  Metal-mills, 
as  well  as  the  Fire-extinguishing  and 
Water-works,  that  if  any  part  of  them 
stood  in  need  of  repair,  it  must  be  done 
by  night  no  less  than  by  day,  repairs  of 
this  kind  were  found  to  go  on  very  lei- 
surely by  day,  in  order  to  leave  a  little 
work  for  the  night ;  and  the  best  endea- 
vours of  the  master-millwright  were  not 
sufficient  to  prevent  occasional  conceal- 
ment of  the  need  for  small  repairs  till 
towards  the  end  of  the  working  day. 
To  put  a  stop  to  such  malpracliccs,  I 
had,  therefore,  the  first  week  of  this 
year,  done  away  with  the  double  rate  of 
pay  for  night- work ;  since  when,  work 
done  at  whatever  tiipe  of  the  four-and- 


twenty  hours  is  always  paid  for  at  the 
same  rate  as  that  of  the  day's  pay. 

*'  I  had  also  informed  myself  particu- 
larly of  the  qualifications  and  degree  of 
industry  of  all  the  millwrights  indivi- 
dually, and  had  discharged  the  worst  of 
them.  It  is  true,  at  the  time  of  doing 
away  with  the  emoluments  they  derived 
by  night-work,  I  increased  the  pay  of 
the  four  best  hands  sixpence  per  day, 
being  less  than  what  they  are  likely  to 
lose  by  the  above-mentioned  regulation  ; 
but  still  I  left  a  second  and  a  third  class 
at  the  same  day-pay  as  theretofore,  with- 
out any  compensation  for  the  loss  of 
double  pay  at  night  in  these  inferior 
classes. 

"  Ever,  dear  Sir, 

*'  Most  sincerely  yours, 

<*  S.  BlNTBAK. 


'*  The  Comptroller  of  the 
Navy,  &c.,  &c." 


« 


The  amount  of  savings  and  of  other 
benefits  the  public  derived  from  this 
establishment,  is  not  to  the  present  pur- 
pose ;  but  it  is  so  that,  when  its  manage- 
ment passed  from  Sir  Samuel  in  Decem-^ 
her,  1812,  '*  the  millwrights  retained  arc 
only  those  who  are  efficient  workmen ; 
they  attend  a  regular  muster ;  receive  no 
greater  rate  of  pav  per  hour  for  night- 
work  than  for  work  done  by  day ;  none 
but  workmen  particularly  skillful  are 
piid  at  so  his^h  a  rate  of  pay  ai  mill- 
wrights receive  indiscriminately  from 
private  masters  ;  the  greater  part  of 
those  employed  at  Portsmouth  receive 
inferior  rates  of  pay,  according  to  their 
respective  degrees  of  skill  and  dexterity ; 
they  not  only  allow  common  labourers 
to  assist  them  whenever  they  are  compe- 
tent, but  have  admitted  among  them, 
under  the  sanction  of  indentures  to  the 
master-millwright  for  the  time  being, 
good  artificers  of  other  analogous  trades, 
who  are  some  of  them  able  to  do  the  best 
millwrights*  work,  and  to  keep  pace  with 
a  good  millwright,  though  they  receive 
but  the  pay  of  house  carpenters  and 
joiners ;  indeed,  the  only  prejudicial  cus- 
tom remaining  to  be  broken  through  is, 
that  the  day's  work  is  still  limited  by  the 
daylight,  even  in  a  short  winter  day. 
This  custom  I  deferred  the  attempt  to 
abolish,  until  having  an  opportunity  of 
being  myself  on  the  spot,  I  could  cause 
the  observance  of  the  precautions  which 
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HCmciJ  necMMry  to  lecure  ibe  tuooeM 
□r  such  >D  •lleration."  He  &fterwarda 
speftk*  of  the  eitabliBhrneot  u  being  in  a 
■till  "  imperfect  ttftte." 

The  proporiionitc  number  of  boyi  to 
be  taken  ■■  ipprenticei  wm  never  limited 
in  the  millwrighli'  shop,  but  the  entire 
doiiift  awav  with  millwright  apprentices 
WM  not  lo  be  attempted  in  a  Ko^al  dock- 
jard  at  a  time  of  war,  lest  ihipwrighta 
thould  have  made  common  oaule  with 
the  millwrights  in  r^ard  to  ihis  privi- 
lege, although  it  was  not  admitted  in 
ritber  ibe  Wood  or  Metal-milia. 

The  Amalgamated  Sooietj  complain 
that  the  price*  allowed  for  Uuk-work  are, 
from  rime  to  time,  lowered  by  maaUr 
manufacturera  ;  so  they  were  in  the 
Wood-milli.  At  the  time  of  their  in- 
atitution,  all  of  the  machinery  waa  then 
for  the  first  time  inirodnced  u  a  maou- 
faoturing  concern ;  the  quantity  of  work 
which  oould  be  done  in  a  ^iven  time  by 
any  one  of  the  machine*  being  unknowD, 


they  were  therefore  at  fint  worked  by 
day-pay  men,  and  ihui  an  approximation 
to  a  rate  for  laiik-work  waa  oblatned; 
afterwards,  a  variety  of  circumatance* 
enabled  a  greater  produce  in  the  day  to 
be  obtained,  and  tbc  rate  of  pay  was 
lowered  conformably  :  and  bo  it  must  be 
in  all  private  manufactories.  A  fair 
day's  pay  for  a  fair  day'a  work  ia  all 
that  any  operative  ia  entitled  to  expect, 
— eiceptiog  ooly  the  few  cases  in  which 
peculiar  akill  ia  requisite.  Thus,  the 
man  John  Newey,  whose  earnings  have 
already  been  shown  to  hsve  amounted 
on  one  occasion  to  two  or  three-and- 
iwenty  shillings  a  day,  continued  to 
excel.  In  the  week  ending  7th  Decem- 
ber, 1813.  by  six  bare  days'  work  at 
brass  oaatings,  he  earned,  and  waa  paid, 
il.  4t.  6d.,  whilst  the  earnings  of  anolfaer 
operative,  paid  also  by  the  piece,  for 
brass  castings,  snd  working  also  six 
days,  amounted  to  no  more  than  ten  ahil- 
lings.  M.  S.  B. 


Fig.  1  is  an  external  view,  and  fig.  2, 
a  vertical  section  of  this  hoot.  It  is  com- 
posed of  a  conical-shaped  lock  or  band  A, 
10  the  lower  end  of  which  is  attached  s  hol- 


to  be  eaally  drawn  over  the  hoof  of  a  horse 
and  retain  their  position  without  exerting 
toogrest  K  d^ree  of  pressure  on  the  leg. 


realises  very  efTectively,  is  to  prevent  a 
horse  from  "cutting  or  hurting  bis 
legs  by  knocking  his  feet  against 
them.  It  Is  at  the  same  time  esally 
retained  in  the  desired  position  on  the 
horse's  leg. 
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TBI   CHATTIRTON  PA.DDLB-WHKBL. 

In  oar  lut  week's  aooeunt  of  the  trial  of 
•peed  between  the  Bridegroom  end  the 
J\riiigM  ttBam-boatt,  we  reported  that  the 
Utter  had  been  previously  increased  in 
speed  beyond  the  former  to  the  extent  of 
ten  per  cent,  by  the  adoption  of  the  sig-sag 
wheel  of  Mr.  Lee  Sterens,  and  that  the 
Bridegroom  was  bat  brought  to  a  par  with 
the  Twaight  hy  being  fitted  with  Mr. 
Clutterton's  wheel.  We  have  reason  to 
beliere  that  we  have  in  this  statement  done, 
nnintentionally,  great  injastiee  to  the  oom* 
peratire  merits  of  Mr.  Chatterton'a  wheel, 
(misled  by  some  expression  in  the  informa- 
tion supplied  to  us),  and  take  the  earliest 
opportunity  of  correcting  it  The  following 
baa  been  handed  to  us  as  the  true  version  of 
the  affair,  and  we  have  ascertained  by  per* 
Bonal  inquiry  of  the  engineers  of  the  boats, 
that  it  is  correet  in  erery  partienlar : 

Cfarreeted  Statement, 

Two  boats  belonging  to  the  London  and 
Westminster  Iron  Steam -boat  Company 
were  selected  for  the  trial*-the  l\tHight 
and  the  Bridegroom,  because  they  are  nearly 
die  same  sixe,  and  have  each  engines  of  the 
same  power;  but  when  worliing  with  the 
old  or  common  paddle-wheels,  the  former 
was  considered,  and  in  fact  proved,  to  be 
the  inter  beat  by  about  1^  mUes  per  hour ; 
that  Is,  she  performed  her  usual  trip  from 
NinO'^lms  to  London-bridge  in  2i  minotes 
less  time  than  the  latter.  The  J\piHght  has 
been  fitted  with  a  wheel  invented  by  Mr. 
Stevens,  the  peeuliarity  of  which  is,  that  the 
floats  or  boards  are  placed  diagonally  acroas 
the  wheel,  every  alternate  board  slanting  in 
an  oppoaite  direction ;  the  effect  of  it  ia  to  ob- 
viate the  shaking  or  tremulous  motion  usually 
imparted  to  vessels  by  the  ordinary  paddle- 
wheel,  hot  without  obtaining  any  increase  in 
speed,  and  from  the  alternate  lateral  pres- 
sure upon  the  shaft,  with  some  tendency  to 
injare  the  bearings.  However,  it  offers 
one  advantage,  and  was  therefore  favour- 
ably considered.  The  Bridegroom  has  had 
her  wheels  altered  to  the  plan  of  Mr.  Chat- 
terton'a constmetioB,  which  you  have  eor- 
really  enough  deseribed :  I  wonld  just  add, 
OB  that  head,  that  the  fioata  are  so  arranged 
thnt  the  same  amount  of  propelling  surface 
is  eoBtinnonsly  presented  to  tlie  water,  and 
in  a  straight  line  aeross  the  wheel,  so  that 


the  resistance,  being  panlld  to  the  shaft,  is 
as  direct  as  in  the  common  wheel. 

The  resalts  of  the  trial  on  Saturday  last 
proved  clearly  that  Mr.  Stevens'  wheel  has 
an  advantage  over  the  common  wheel,  inas- 
much as  it  obviates  vibration,  without  any 
lots  of  propelling  power,  but  that  Mr.  Chat- 
terton*8  wheel  possessed  the  same  advantage, 
with  a  most  decided  gain  in  speed  ;  that  is 
to  say,  that  his  wheels  have  made  the  Bride* 
groom  as  fast  a  boat  as  the  T\ailight,  which 
waa  previously  upwards  of  a  mile  an  hour 
faster  I 


COICICANDSR    SHULDHAM's   NXW  TACRT 

RIG. 

Sir, — The  sketch  and  description  of  a 
new  rig  for  yachts  given  by  Commander 
Shuldham  in  your  Magazine  for  January 
17,  lead  me  to  the  highest  hopes  that 
at  length  we  are  to  advance  a  long  step 
it]  this  matter. 

I  wait  with  anxiety  for  his  account  of 
the  performances  of  this  little  craft, 
because  1  rejoice  to  see  how  thoroughly 
he  is  alive  to  the  defects  of  our  sail-cut- 
tiog  system,  and  how  satisfactorily  they 
are  remedied  in  that  which  he  proposes. 

The  plan,  however,  is  quite  indepen- 
dent of  '*a  revolving  mast,"  and  its 
principal  feature  lies  in  this,  that  the  sail 
IS  kept  flat,  not  by  hauling  in  the  sheet, 
but  by  an  extension  of  the  boom,  which 
can  then  be  used  as  a  lever.  There  is 
no  denying  that  such  a  sail  is  only  a  lug 
with  a  boom  on  deck;  and  looking  at 
the  sketch  of  this  new  rig,  it  is  evident 
that  by  discarding  the  triangle,  which  a 
vertical  from  the  bow- piece  would  cut 
ofi^,  we  should  get  rid  of  considerable 
weight  and  lose  but  little  canvass. 

Supposing  this  rig  to  be  applied  to  an 
ordinary  mast,  no  doubt  the  head  of  the 
shrouds  interferes  with  the  gaff  when  the 
boat  is  going  large ;  and  if  the  gaff  is  to 
lie  on  one  side  of  the  mast,  this  inter- 
ference would  be  greater  than  it  is  at 
present  when  jaws  are  used.  Might  not 
this  evil  be  done  away  with  by  the  fol- 
lowing expedient  P  Make  the  head  end 
of  each  shroud  fast  to  a  strong  iron  piece 
of  a  T- shape  inverted,  and  make  fast  the 
long  shank  of  the  T  (which  might  be 
6  feet  in  length)  to  the  mast-head.  Thus 
all  the  space  represented  bv  each  arm  of 
the  cross  piece  of  this  T-shaped  iron 
would  be  jpiined  on  either  side.    What 
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Commander  Shuldham  proves  so  logi- 
cally with  respect  to  stay-sails  when  their 
luflTsrare  ar  an  acute  angle  with  the  hori- 
zon, may  be  gathered  at  once  from  ob- 
serving how  great  an  angle  in  azinnuth 
roust  be  made  between  the  planes  of  jibs 
and  foresails  if  both  are  set  wiih  taut 
sheets,  and  the  vessel  so  steered  as  to 
prevent  either  of  them  shivering.  This 
angle  clearly  measures  the  inferiority  of 
the  jib  to  the  foresail,  so  far  as  relates 
to  propulsion.  Let  Commander  Shuld- 
ham persevere  in  his  experiments ;  their 
results  are  hopefully  looked  for,  and 
promise  to  be  most  important. 
Yours,  &c. 

John  MacGbrqor. 

Temple,  Januaiy  25,  1852. 

MASTERS  AMD  MEN.*. 

The  agitation  which  for  some  time 
past  has  been  going  on  between  masters 
and  men,  respecting  the  questions  of 
overtime  and  piece-work,  seems  to  be  as 
vigorous  as  ever,  nor  is  there  any  imme- 
diate prospect  of  a  solution  such  as  will 
be  satisfactory  to  both  parties ;  and  we 
are  afraid  that,  although  each  wears  a 
determined  front  in  the  meantime,  the 
question  will  ultimately  be  resolved,  not 
by  argument  or  by  friendly  mediation, 
but  by  the  consideration  of  which  can 
the  longer  avert  ruin  and  starvation. 
The  masters  are  strong  in  their  sense  of 
right,  and  believe  they  have  such  a  per- 
fect comprehension  of  the  subject  in  all 
its  bearings,  that  they  do  not  want  either 
counsel  or  assistance  *'  All  we  want," 
say  they,  'Ms  to  be  let  alone.  With 
less  than  that  we  shall  not  be  satisfied ; 
until  we  accomplish  that,  we  shall  not 
re-open  our  establishments."  The  ope- 
ratives have  a  conviction,  no  less  abso- 
lute, of  the  justice  of  their  cause,  and 
are  determined,  at  least  so  far  as  present 
appearances  go,  to  insist  on  every  iota 
of  their  demands.  They  were  so  foolish, 
a  short  time  ago,  as  to  desire  a  refer- 
ence of  the  points  in  dispute  to  a  court 

*  "  Repreientation  of  the  Case  of  the  Executive 
Commtttee  of  the  Central  Aisociation  of  Employers 
of  OperatiYe  Engineers,  fire."  Offices,  30,  Buck- 
lersbury. 

••May  I  not  do  what  I  will  with  my  own?" 
Consideratioiis  on  the  Present  Contest  between 
the  Operative  Enf^lneers  and  their  Employ  era. 
By  £.  Va!«sittart  Nealb,  Evq.  London:  J.J. 
Bexer.    1852. 


of  arbitration,  with  Lord  Cran worth  at 
its  head ;  but  a  letter  published  by  this 
eminent  judge,  enunciating  the  doctrine 
that  employers  and  operatives  should  be 
free  to  enter  into  any  contracts  they 
please,  without  the  intervention  of  a 
third  party,  has  opened  the  eyes  of  the 
Amalgamated  S  >ciety  to  the  fact,  that 
they  alone  are  the  judges  of  their  own 
business ;  and  that  if  the  employers  are 
"  respectively  the  masters  of  their  own 
establishments,"  the  workmen  are  the 
masters  of  their  own  bones  and  mascles. 
Henceforth,  we  shall  expect  to  hear  little 
from  the  Amalgamated  Society  about  an 
appeal  to  arbiters,  unless  it  be  to  arbiters 
of  whose  decision  they  may  have  a  pretty 
sure  presentiment.  Arbitration  is  a  very 
good  way  of  settling  a  dispute  when 
tljcrc  is  any  dubiety  in  the  case,  and 
whin  each  party  is  ready,  honestly  and 
without  rctcrvation,  to  abide  by  the 
judgment  of  the  arbiters ;  but  if  neither 
party  is  prepared  to  admit  the  possibility 
of  their  being  wrong  in  even  the  slightest 
particular,  arbitration  between  them  can 
have  no  place.  The  masters,  we  think, 
have  acted  more  consistently  than  the 
men,  by  repudiating  arbitration  altoge- 
ther in  this  instance.  "  With  every 
respect  for  noble  and  distinguished  refe- 
rees, whose  arbitration  has  been  ten- 
dered to  us,  and  with  no  reason  to  doubt 
that  their  award  would  be  honest,  intel- 
ligent, and  satisfactory  (?)  we  muat," 
say  they,  *'take  leave  to  say  that  1M 
alone  are  the  competent  judges  of  oar 
own  business."  They  have,  aeeord- 
ingly,  in  the  exercise  of  their  judgment, 
closed  their  estsblishments,  and,  having 
issued  a  '*  Representation  "  of  their  case 
for  the  enlightenment  of  the  public, 
they  now  s:t  down  with  folded  hands, 
determined  to  have  a  satisfactory  solu- 
tion of  the  problem — whether  they  or 
the  workmen  have  the  greatest  power  of 
endurance,  and  which  party  has  least 
need  of  the  other  ? 

Not  the  least  important  and  interest- 
ing circumstance  connected  with  this 
quarrel,  is  the  somewhat  officious,  though 
ostensibly  benevolent  offers,  on  the  part 
of  some  of  our  aristocracy,  to  mediate 
between  the  opposing  parties.  What- 
ever may  be  the  sentiment,  however, 
which  has  influenced  them  to  tender 
their  good  offices  for  the  settlement  of 
the  present  dispute,  the   masters  hire 
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evinced  a  deeided  repu^ance  to  their 
interference,— no  doubt  thinking,  that  if 
noblemen  wish  a  channel  for  their  out- 
welling  benevolence,  they  can  find  it  in 
some  other  department.  Our  aristo- 
cracy, they  may  very  naturally  suppose, 
are  travelling  beyond  their  proper  limits 
when  they  presume  to  settle  differences 
between  employers  of  engineers  and 
their  workmen,  and  would  oe  acting  a 
more  consistent,  as  well  as  a  more  truly 
benevolent  part,  were  they  to  confine 
their  regards,  in  the  first  instance,  to  the 
relations  subsisting  between  the  owners 
of  capital  in  land  and  the  miserable  serfs 
who  labour  on  the  land  at  weekly  wages 
of  seven  or  eight  shillings.  There  are 
reasons,  however,  sufficient  to  explain 
why  sentimentalists  like  Lord  Goderich 
and  Mr.  Yansittart  Neale  should  prefer 
mixing  themselves  up  in  a  dispute  be- 
tfreen  employers  and  a  body  of  workmen 
whose  wages,  on  the  average,  have  been 
32«.  or  8da.  a  week.  The  poor  cultiva- 
tors of  the  soil  in  Essex,  Wiltshire,  and 
other  agricultural  districts,  have  no  or- 
ganization or  union;  having  no  union, 
they  can  have  no  executive  committee ; 
having  no  executive  committee,  they 
cannot  call  large  public  meetings  attended 
by  newspaper  reporters,  and  exhibiting 
a  platform  ornamented  with  a  sprinkling 
of  the  aristocracy,  who  come  forward  as 
the  pure  and  disinterested  patrons  of  the 
working  classes.  The  public  generally, 
as  well  as  the  employers  of  engineers, 
may  think  Lord  Goderich,  and  such  as 
he,  would  be  as  well  engaged  in  endea- 
vouring to  improve  the  physical  and 
moral  condition  of  the  agricultural 
labourer,  as  it  is  a  field  of  philanthropic 
exertion  in  which  they  mignt  feel  more 
at  home,  while  the  necessity  for  it  is  no 
less  obvious  ;  but  then  there  would  not 
be  the  same  conspicuousness,  nor  the 
same  rounds  of  cheers  that  greet  them 
when  they  step  on  to  the  platform  in  St. 
Martin's- hall,  at  a  meeting  of  operative 
engineers.  The  masters,  we  think,  have 
very  properly  rejected  the  offers  of  me- 
diation from  such  parties,  and  may  justly 
*'  ignore  the  proposition  that  they  should 
submit  to  arbitration  the  question, 
whether  their  own  property  is  theirs,  and 
whether  they  are  entitled  to  be  the  mas- 
ters of  their  own  actions."  There  is, 
to  be  sure,  the  semblance  of  arrogance 
in  the  phrase  they  employ,  *^  We  claim 


to  do  what  we  like  with  our  own  ;**  and 
the  absolute  form  in  which  they  thereby 
assert  their  right  will  expose  them  to 
severe  strictures  in  various  quarters; 
but  so  long  as  they  do  what  they  like 
with  their  own,  without  trenching  on  the 
rights  of  others,^ their  assenion  of  this 
right  is  undeniably  ju9t.  They  have  a 
perfect  right  either  to  open  their  esta- 
blishments, or  shut  them  up  as  they 
please;  and  no  one,  without  the  exer- 
cise of  an  unwarrantable  tyranny,  can 
dictate  to  them  the  mode  in  which  they 
shall  employ  their  capital ;  for  as  thev 
justly  observe  in  the  <*  Representation,  ' 
if  theirs  is  the  capital,  so  are  "  its  perils 
and  its  engagements."  If,  in  the  iHstri- 
bution  of  their  capital,  whether  in  wages, 
or  plant,  or  tools,  any  one  should  feel 
dissatisfied,  all  he  has  a  right  to  do,  is  to 
refuse  the  terms  they  offer. 

It  is  the  opinion  of  some  that  if  arbi- 
tration should  not  be  accepted,  the  Legis- 
lature should  interfere,  and  by  enact- 
ment settle  the  relative  conditions  of 
capital  and  labour.  Now,  in  the  case  of 
women  and  of  children  of  tender  age, 
it  may  he  all  right  to  regulate  by  Act  of 
Parliament  the  amount  of  labour  they 
shall  be  permitted  to  undergo ;  but  when 
the  parties  stand  on  so  equal  a  footing 
as  the  members  of  the  Central  Associa- 
tion of  Employers  and  the  adherents  of 
the  Amalgamated  Society,  we  cannot 
conceive  of  any  interference  on  the  part 
of  the  Legislature  that  would  not  be 
fraught  with  injustice  towards  one  of  the 
opoosing  forces.  It  is  too  much  the 
fashion  to  point  out  labour  as  occupying 
a  less  advantageous  ground  than  capital, 
when  arranging  mutually  their  terms. 
The  workman  has  his  capital  as  well  as 
the  employer.  His  strength  and  his 
skill  constitute  his  capital ;  it  is  perfectly 
portable,  and,  unlike  the  capital  of  the 
employer,  great  part  of  which  is  fixed  in 
buildings  and  machinery,  he  can  carry  it 
about  with  him  wherever  he  goes.  Nor 
is  his  capital  subject  to  the  same  muta- 
tions as  that  of  the  employer.  He  may 
not,  by  this  portable  capital  of  his,  have 
the  same  chance  of  rising  to  opulence  ; 
but,  on  the  other  hand,  he  can  never, 
by  the  exercise  of  his  capital,  or,  in 
other  words,  of  his  strength  and  skill, 
involve  himself  in  bankruptcy  and  ruin, 
as  is  too  often  the  case  with  those  whose 
capital  is  fixed  in  buildings  and  machi- 
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nery.  Tlie  workman  never  works  for 
nothing ;  the  employer  often  does,  and 
someUmea  even  for  less  than  nothing. 
And  in  determining  the  conditions  that 
shall  subsist  between  employers  and  their 
operatives,  any  one  who  takes  a  full  and 
candid  review  of  the^  various  strikes 
effected  by  the  latter  within  the  last 
twenty-five  years,  will  be  satisfied  that 
what  we  call  portable  or  movable  capi* 
tal  —  that  is,  labour  —  has  frequently 
(though  not  always)  come  ofi^  with  ad- 
vantage. With  renpeot  to  the  parties  in 
the  present  dispute  particularly,  the  ope- 
rative engineers,  dealing  with  their  em- 
ployers individually,seem  to  have  known 
their  advantage  and  to  have  improved  it. 
**  Our  business,**  says  the  '*  Representa- 
tion" of  the  Masters,  **  renders  us  more 
obnoxious  to  strikes  than  any  otheri  and 
renders  precautions  against  them  more 
imperative.  The  heavy  expense  of  our 
machinery  and  tools,  and  the  peculiar 
character  of  the  work  we  produce,  ren- 
der overtime,  piece-work,  and  irregula* 
rity  of  employment  an  unavoidable  and 
certain  incident  of  our  calling.  We  can* 
not,  like  the  spinner,  the  weaver,  or  the 
cloth -worker,  manufacture  on  specuU* 
tion,  and  produce  without  order,  certain 
that  ultimately  the  article  will  be  re- 
quired, and  must  always  be  in  demand. 
The  same  yarn  will  weave  to  any  pattern, 
the  same  cloth  will  fit  any  coat:  but  we 
can  only  produce  to  order,  and  we  must 
produce  our  commodity  tch§n  it  is 
ordered.  Our  customers  require  all 
their  purchases  for  a  special  purpose, 
and  at  a  particular  time.  Perhaps  they 
are  useless  to  them,  unless  supplied 
when  stipulated  ^-certainly  they  will 
cease  to  employ  us,  if  we  fail  to  finish 
to  our  time.*'  The  workmen  know  all 
this  as  well  as  their  employers,  and 
seem  to  have  watched  every  opportunity 
of  catching  them  in  a  **Hx."  **  Short- 
sighted Unionists/*  says  the  *  Represen- 
tation,' '*  aware  that  we  work  against 
time,  some  of  us  under  actual  penalties, 
all  of  us  under  peril  of  the  loss  of  trade 
if  we  fail  in  punctuality,  induce  the  men, 
when  the  master  is  in  his  greatest  diffi- 
culty, to  take  advantage  of  his  necessi- 
ties to  wring  from  him  humiliating  and 
unjust  concessions,  which  leave  him 
without  profit,  or  threaten  him  with 
loss."* 
The  "  BepreientatioD  "  shows  very 


satisfactorily  the  neeesaity  for  pieoe- 
work  and  for  frequent  over- time  in  large 
foundries  and  machine  shops;  and  we 
are  inclined  to  think  that  if  over- time 
were  a  matter  not  of  necessity,  but  of 
mere  option  on  the  part  of  the  em- 
ployers, their  servants  would  not  have  a 
word  to  say  against  it.  Were  it  mere 
whim  or  caprice  that  led  an  employer  to 
ask  his  operatives  to  work  a  couple  of 
hours  longer,  they  would  gladly  avail 
themselves  of  the  chance ;  but  when  he 
is  compelled  to  have  such  a  piece  of 
work  ready  for  his  customer  at  a  given 
day,  under  a  penalty,  then  they  feel  that 
he  is  very  much  at  their  mercy ;  and, 
under  cover  of  sickly  cant  about  the 
cultivation  of  their  minds,  insist  upon 
certain  demands  which  they  know  the 
employer  cannot  then  well  refuse. 

We  arc  by  no  means  prejudiced  in 
behnlf  of  the  employers,  and  against  the 
operatives.  All  we  contend  for  is,  that 
if  the  former  often  have  the  advantage 
over  their  men,  by  offering  them  low 
wages  or  the  alternative  of  starvation ; 
the  latter  no  less  frequently  have  their 
masters  on  the  hip,'and  are  quite  as  vigi- 
lant  and  shrewd  in  looking  after  their 
own  interests.  The  fact  is,  they  are 
well  matched ;  and  all  the  public  have  to 
do  is  to  look  on,  and  wait  till  the  pro- 
blem is  solved,  '*  Whether  the  union  of 
the  Employers  or  the  union  of  the  Ope* 
ratives  will  the  longer  maintain  its  in- 
tegrity.** 

Mr.  Vansittart  Neale's  pamphlet  is  a 
plea  for  co-operative  associations,  such 
as  have  obtained  in  Paris  to  some  extent 
since  the  Revolution  of  February,  and 
such  as  partially  exist  in  London.  There 
is  nothing  new  in  the  radical  idea  of  a 
co-operative  assooitttion, — it  is  as  old 
as  trade  itself,  and  about  as  widely 
spread.  Every  company  formed  for 
the  purposes  of  trade  or  manufacture 
is  radically  a  co-operative  association, 
although  it  consist  only  of  two  indi- 
viduals ;  and  when  a  particular  business 
can  be  conducted  more  efficiently  and 
profitably  by  co-operative  associations, 
or  by  partnerships,  they  are  generally  to 
be  desired.  We  can  quite  understand 
how  two  blacksmiths  should  club  toge- 
ther their  little  savings  for  the  purpose 
of  taking  premises,  and  purchasing  plant 
and  tools  which  would  be  too  expensive 
for  their  means  singly,  and  then  work 
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tf^etber  for    their  mutual   advantage, 
under  certain  defined  terms  of  agreement 
But  then,  is  it  not  natural  that  if  a  third 
party,  also  a  blacksmith,  should  wish  to 
join  them,  they  should  exercise   their 
discretion,  and  consider — ^not  his  privi- 
leges as  one  who  had  serred  a  legal 
apprenticeship  to  the  trade — ^but  whether 
his  co-operation  with  them  would  be  to 
their  advantage  P     Should  they  reason- 
ably be  expected  to  allow  that  man  to 
walk  into  their  workshop,  and  commence 
to  labour  with  them,  without  exercising 
the  right  either  of  admission  or  of  exclu- 
sion ?     But  this  seems  to  be  the  sort  of 
working  association  Mr.  Neale  advocates ; 
and  yet,  in  the  cases  he  adduces  to  illus- 
trate the  harmonious  and  efficient  work- 
ing of  co-operative  associations,  we  see 
thejMune  right  of  exclusion  or  admission 
exercised  as  is  observed  by  masters  to- 
wards their  men.   Speaking,  for  instance, 
of  the  Lamp-makers' Association  in  Paris, 
he  says — "The  prohibition  of  drunken- 
ness is  universal."  Now,  although  we  are 
no  apologists  for  drunkenness,  we  think 
it  very  bard  that,  after  a  man  has  earned 
wages,  he  should  not  be  allowed  to  spend 
it  as  he  pleases.  fVe^  of  course,  would  not 
employ  an  habitual  drunkard ;  and  most 
masters,  we  presume,  would  exercise  the 
same  right  of  exclusion.    But  it  appears 
the  Co-operative  Association  of  Lamp- 
makers  does  the  same — makes  a  selection 
of  those  who  shall  co-operate  with  them. 
It  is  not  open  to  any  journeyman  lamp- 
maker  in  Paris  to  go  into  the  shop  of  the 
Go- operative  Association  any  more  than 
into  the  shop  of  an  individual  master ; 
he  most,  among  other  conditions  required 
of  him,  be  a  teetotaller. 

We,  however,  see  nothing  objection- 
able in  men  clubbing  their  efforts  toge- 
ther, and  dividing  the  proceeds  amongst 
them.  If  they  will  thus  find  themselves 
better  off*,  they  have  a  perfect  right  to 
do  it.  If  the  Association  of  Journey- 
men Tailors,  for  example,  get  full  em- 
ployment, get  ready  money  from  their 
customers,  and  are  never  asked  for  cre- 
dit, aa  master  tailors  are,  and  at  the 
same  time  get  an  equal  price  with  the 
masters,  then  we  think  they  are  in  a 
remarkably  advantageous  position,  and 
are  to  be  envied  by  their  fellow  trades- 
men. All  we  say  is,  that  co-operative 
association  for  business  purposes  is  no- 
thing new,  and  that  where  it  can  be  car- 
ried on  efficiently  and  profitably,  it  is  for 


the  interest  of  the  parties  engaged.  The 
great  question  is — not  is  it  right,  but  is 
it  wise  ?  In  any  given  business,  will  the 
associated  members  be  better  off  than  by 
working  under  masters  ?  Will  they  get 
their  weekly  wages  more  regularly  ?— 
Will  their  managers  or  secretaries  always 
be  honest  with  them  ? — Will  their  work 
always  be  paid  for  in  ready  money  P— 
and.  Will  the  public  patronize  them  as 
readily  as  individual  masters?  These 
are  questions  which  the  operatives  are 
bound  to  consider ;  and  if  they  can  an- 
swer them  in  the  affirmative,  then  the 
sooner  they  form  themselves  into  work- 
ing associations  the  better.  From  what 
we  know  of  co-operative  associations 
such  as  Mr.  Neale  recommends,  we 
should  be  inclined  to  answer  these  ques- 
tions in  the  negative.  Their  whole  past 
history  satisfies  us  that  the  members 
have  invariably  been  the  dupes  of  de- 
signing knavery  and  the  victims  of  in- 
competent management.  It  is  impossible 
for  us  to  predict  what  their  future  history 
may  be ;  but  surely  those  parties  who, 
like  Lord  Goderich  and  Mr.  Neale,  are 
bolstering  up  the  operatives  against  their 
employers,  and  leading  them  into  the 
mazes  and  labyrinths  of  the  co-operative 
system  as  it  is  expounded  in  Mr.  Neale's 
pamphlet,  are  incurring  a  tremendous 
responsibility.  This  pamphlet  of  Mr. 
Neale's,  by-the-bye,  we  observe  has  been 
printed  by  a  co-operative  association  of 
printers.  A  few  copies  were  circulated 
at  a  meeting  of  the  Amalgamated  Society 
of  Engineers,  held  in  St.  Martin's-hall, 
on  Monday  last^  and  it  was  then  an- 
nounced that  any  additional  copies  might 
be  bad  that  afternoon  at  the  publishers. 
This  was  on  Monday;  but  not  a  copy 
could  be  got  at  the  publishers'  till  Wed- 
nesday afternoon,  at  four  o'clock,  idthough 
it  was  eagerly  sought  after  by  hundreds. 
Now  we  do  not  wish  to  say  anything 
harsh  respecting  the  co-operative  printers 
of  Johnson's- court;  no  doubt  they  repu- 
diate overtime  and  piece-work,  and  con- 
duct their  business  with  a  determination 
not  to  overtask  their  energies,  and  so  as 
to  leave  themselves  plenty  of  time  to 
cultivate  their  minds  and  enjoy  the  ame- 
nities of  life.  Besides,  "What  is  every- 
body's business,  is  nobody's;"  the  one 
compositor  is  just  as  responsible  as  the 
other  for  any  delay  in  executing  their 
customers*  orders:  hence  the  responsi- 
bility, being  so  diffused,  is  scarcely  ap- 
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preciated  by  them  individually.  Mr. 
Van<i!tart  Neale,  wc  should  think,  must 
have  felt,  with  all  his  predilections  in 
favour  of  working  associations,  that,  in 
this  case  at  least,  there  was  the  want  of  a 
master, — of  one  to  whom  the  operatives 
should  be  individually  responsible,  while 
he,  in  his  turn,  should  be  responsible  to 
his  eustomer. 


PaOJBCTSD  AMSRICAN  CRYSTAL  FALACI. 
{From  Ike  "SeiemtlJIe  AwuHean.") 
A  short  time  since,  Mr.  Riddle,  the 
United  States  Commissioner  to  the  World's 
Fair,  and  some  others,  petitioned  the  Com- 
mon Council  of  New  York,  for  permission 
to  erect  in  Madison-aqoare,  in  that  city,  a 
bailding  of  iron  and  glass  600  feet  long  and 
200  feet  wide,  for  an  IndustriaV  Exhibitioo 
of  all  nations.  The  petition  was  rererreil  to 
a  special  committee,  which  reported  favor- 
ably  on  the  subject,  and  afterwards  the  fol- 
lowing resolnlion  was  adopted  : — 

**  Resolved,  That  the  free  use  and  aole 
occupation  of  Madison -square  be,  and  the 
same  is  hereby  granted  to  Bdward  Riddle 
and  bis  associates,  for  the  term  of  two  years 
from  the  date  of  the  adoption  of  thia  reso- 
Intion,  whereon  to  erect  a  building  of  iron 
and  glass,  for  the  purpose  of  an  loduatrial 
Exhibition  of  all  nationa,  in  purauance  of 
the  petition  anneied,  provided  that  aaid 
Riddle  and  hia  asaociatea  will  enter  at  once 
into  an  agreement  with  sureties,  with  the 
City,  through  the  Controller,  that  they  will, 
during  said  time,  erect  around  said  square, 
at  their  own  cost  and  expense,  and  at  the 
co&t  of  not  leta  than  six  thouiand  dollars, 
under  the  superintendenee  of  the  street - 
commissioner,  a  good,  strong,  handsome  and 
sufficient  iron  railing  with  the  necessary 
gaUs,  &c.,  similar  to  the  railing  around 
Washington  Parade-ground,  or  of  a  pattern 
to  be  approved  by  the  atreet-eommissioner, 
which  shall  be  the  property  of  the  Corpo- 
ration  after  the  espirition  of  the  aaid  term 
hereby  granted,  and  to  reatore  said  ground 
to  iu  present  condition,  and  to  take  erery 
means  to  preserve  the  trees,  &o.,  therein^ 
and  provided  also  tliat  tlie  price  for  admis- 
sion to  said  building  for  iodividnals  shall 
at  no  time  eiceed  50  cents/' 

Some  of  the  members  of  the  Board  of 
AMennen — Alderman  Miller  and  Shaw— 
boldly  and  sensibly  opposed  the  measure ; 
they  thought  it  should  be  a  government 
pr'-ject,  national  and  great  in  character,  and 
one  to  which  the  world  should  be  invited. 
The  action  of  the  Common  Council  we  hold 
to  he  foolish  and  flagrant.  If  the  pro- 
ject is  carried  out  ai  proposed,  it  will  dis- 


grace us  in  the  eyes  of  the  whole  world. 
Here,  in  our  great  Republic  of  24,000.000 
inhabitants,  we  are  to  have  a  WoiId*s  Fair 
directly  on  the  heels  of  the  London  one — 
and  suoh  a  Fair,  a  small  and  ridicnlooa 
copy  of  the  Crystal  Palace.  The  fact  is,  a 
lot  of  speculators  who  have  not  souls  Ur 
their  country  above  buttons,  intend  to  make 
a  fine  speculation  ott(  of  such  an  affair.  Ic 
is  evident  that  the  glory  of  their  country  it 
measured  by  three  cent,  pieces,  and  the 
price  of  andirons.  We  want  no  such  exhi- 
bition in  this  city,  nor  in  our  country.  We 
would  rejoice  and  be  glad  if  a  World's  Fair, 
broad  and  national,  not  under  the  manage- 
ment of  auctioneers  and  atock-jobbers,  would 
be  held  in  our  country.  We  ahould  like 
auch  an  affair  to  be  great  and  grand,  and 
anperior,  if  possible  to  the  London  Fair,— 
but  this  small-potato  contemplated  Crystal 
Palace,  will  make  na  the  laughing-atock 
of  all  nations.  The  Common  Council  tiad 
no  business  to  make  auch  a  grant  as  it  haa 
done  to  a  private  individual  or  individuals, 
and  it  should  not  have  made  it.  The  pro- 
ject  ia  one  worthy  of  pedlara  without  na- 
tional pride ;  and  if  this  waa  the  apirit  which 
managed  our  department  at  theWorld*a  Fair, 
we  cannot  feel  too  deeply  for  the  fame  of 
our  Republic.  The  matter,  however,  ia  not 
finally  aettled.  The  new  Corporation  will 
probably  annnl  the  grant,  as  they  should 
do.  It  is  a  shame  to  find  men  under  the 
guise  of  a  kind  of  patriotism,  endeavouring 
to  make  money  out  of  public  exhibitioaa, 
personally  all  for  themselves,  but  profess- 
edly all  for  the  public.  The  CrysUl  Palace, 
in  London,  was  1800  feet  long;  when  Ame- 
rica builds  one  for  a  World's  Fair,  it  muat 
be  one  or  two  hundred  feet  longer,  not  our 
miserable  aquirrel-cage  of  600  feet,  only 
one-third  that  of  the  one  in  Hyde  Park. 

When  speaking  of  this  affair  again,  if  we 
have  to  do  it,  we  muat  cu!l  it  Riddle  and 
Co.'s  Fnir,  not  the  **  American,"  nor  the 
"  World's  Fair."  When  we  have  a  World'a 
Fair,  we  don't  want  the  building  to  be  a 
slavish  copy  after  Paxton'a,  but  a  new  and 
original  design. 


TRIAL  TEIP   OF   THB   WRST  INDIA   8TBAU- 
SHIP   *'  ORINOCO." 

Southampton,  Jan,  25f  A. 

The  royal  mall  steamahip  Orinoco  arrived 
from  the  Thames  this  afternoon,  having  left 
Blarkvrall  on  Friday,  shortly  after  noon. 

The  Orinoco  is  the  second  ship  of  the  new 
West  Indta  line,  of  which  the  uniortunato 
Amazon  waa  the  pioneer. 

The  Orinoco  waa  built  at  Northfleet  (in 
company  with  the  Magdaiena,  the    third 
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vetiel  of  tiie  ume  cUst  for  the  West  India 
terrice),  by  Mr.  Pitcher,  and  the  engines 
are  from  the  celebrated  factory  of  Messrs* 
Mandalay,  Sons,  and  Field. 

Before  giving  an  account  of  the  perform- 
ances of  the  Orinoeo,  and  her  admirable  be- 
harioiir  in  a  tremendoas  gale  which  she  en- 
coantered  in  the  Channel  daring  the  whole 
of  Satnrday  night,  a  short  description  of  the 
▼esael  ia  necessary, 

Bzternally,  the  Orinoco  very  much  re« 
aenblefl  the  Amazon,  her  great  length,  lofty- 
rig,  immense  spread  of  canvas,  and  low  fan- 
nels,  giving  her  the  appearance  of  a  steam* 
fHgmta  of  the  largest  clasi,  and  not  of  a  mere 
merebant  steamer.  She  has  been  pro* 
noanced  capable  of  being  armed  with  26 
gons,  four  of  which,  on  the  main  deck,  might 
be  10-inch  Paizhan  long-range  gnns,  of  the 
heaTiest  size;  the  remainder  short  32  or 
24-poanders,  as  the  case  may  be.  Upnn  an 
emergency,  a  couple  of  long  68-poanderB, 
on  traversing  slide  carriages,  might  be  fitted 
to  the  spar  deck,  if  that  deck  were  tempo- 
rarily fltrengtbened  by  a  few  additional  sup- 
ports for  the  purpose. 

The  dimensions  of  this  noble  ship  are  as 
follows  : — Length  between  the  perpendi- 
colariy  270  feet;  length  over  idl  (Agure 
head  to  taffrail),  301  feet ;  length  on  spar 
deck,  276|  feet ;  breadth  from  out  to  out  of 
paddle-boxes,  71  feet  10  inches:  extreme 
breadth^  41  feet  10  inches ;  ditto  for  tonnage 
to  a  six-inch  bottom,  4H  i^^ti  breadth 
moulded,  40 1  feet ;  depth  of  engine-room  at 
shaft,  26  feet  1  inch  ;  depth  from  under- 
side of  spar  deck,  33^  feet ;  burden  in  tons, 
botlder's  measurement,  2,245  31-94thf. 

The  Ortnoeo,  like  the  Amason,  has  nine 
boats,  four  of  wh^ch  are  L«trob*s  Patent  Life- 
boats, 30  feet  long  and  8  feet  wide,  and  caU 
ealat^  to  carry  32  persons  eaeh.  Two  are 
swung  forward  over  the  fore  aponson,  and 
two  over  the  after  aponson.  There  are  also 
two  large  cutters,  27  feet  long  with  8  feet 
beam,  each  boat  calculated  to  carry  35  per- 
sons, and  pulled  by  12  oars  each.  Betides 
this,  thtre  ia  one  mail -boat,  22  feet  long, 
6  feet  beam,  able  to  carry  18  people  ;  a  gig, 
25  feet  long,  5  feet  beam,  able  to  contain 
10  persons ;  and  a  dingy  (rather  larger  than 
that  supplied  to  the  Amazon),  being  17  feet 
long  and  5|  feet  wide,  and  calculated  to 
carry  8  or  9  people.  These  nine  boats 
woold  be  sufficient  to  provide  for  the  safety 
of  234  persons. 

The  Orinoeo  is  pripelled  by  two  engines, 
made  by  Messrs.  MaudsUy^  Sons^and  Field, 
of  London,  which  are  of  the  nominal  aggre- 
gate power  of  800  horses.  These  engines 
are  on  the  patent  double  cylinder  direct  act- 
ing priaciple,  and  embrace  all  the  most  re- 
cent improvements  applied  to  marine  steam 
machinery.    Each  of  the  four  cylinders  ii 


of  68  inches  diameter,  and,  calculating  the 
surface  area  of  the  pistons,  are  supposed  to 
be  equal  to  two  98  inch  cylinders,  such  as 
are  supplied  to  the  ordinary  side  lever  ma- 
rine engines ;  and  the  boilers  are  eight  in 
number,  each  boiler  having  three  farnace^>, 
and  possess  an  aggregate  evaporating  power 
of  9,000  gallons  of  water  per  hour;  the 
paddle-wheels,  40  feet  in  diameter,  are  fitted 
with  the  patent  feathering  floats,  which  have 
been  found  so  efficient  and  successful  in 
their  operation  when  applied  to  other  steam- 
ers of  this  line. 

The  whole  of  the  machinery  performed 
most  admirably  throughout  the  run  from 
the  Thames,  and  the  bearings,  which  are 
generally  found  to  heat  during  the  firat 
trials  of  steam  machinery,  remained  per- 
fectly cool.  It  is  almost  needless  to  ssy 
that  the  Orinoeo's  engines  were  generally 
admired,  not  only  for  the  finish  and  beauty 
of  the  workmnQshJp  bestowed  on  them,  but 
for  the  general  perfection  of  their  arrange- 
ments, and  for  the  amoothness  and  freedom 
from  all  unpleasant  motion  and  vibration, 
even  when  the  aliip  was  steaming  at  full 
power  against  a  heavy  head  sea  and  in  a 
gale  of  wind.  The  ventilation  of  the  engine- 
room  has  also  been  so  carefully  provided  for, 
that  the  temperature  was  most  pleasant, 
compared  with  the  high  temperature  cf  the 
engine  department  in  many,  and  indeed 
most  other  steam-vessels.  We  may  also 
add,  that  from  the  time  of  getting  aider 
weigh  at  the  Nore  until  arriting  in  So  ith- 
a^npton  Water,  the  engines  were  not  stopped 
for  a  single  moment,  excepting  to  tuks  a 
pilot  off  the  Nab,  and  on  another  occas'on 
to  readjust  one  of  the  paddle- floats. 

Draught  of  water  aft,  17  feet  9  inchc  s; 
forward,  17  feet  6  inches;  when  leaving 
BUckwall  having  400  tons  of  coals  on 
board.  It  is  calculated  that  with  1,100 
tons  of  coala,  and  with  cargo  and  stores  all 
ready  for  sea,  the  Orinoeo  will  have  a 
draught  of  water  of  21  feet  on  an  even  keel. 

The  magazine  of  the  ship  is  fitted  in  a 
lead  tank,  and  may,  in  the  event  of  fire,  be 
immediately  flooded  with  water  from  a  pipe 
leading  from  the  spar  deck. 

The  Orinoco  started  from  Black  wall  at 
1*30  p.m.  on  Friday.  Two  trials  of  her 
speed  were  made  in  Long  Reach,  on  the 
first  against  the  last  of  the  flood  ti  Jes  ;  and, 
tested  on  both  aides  at  the  measured  mile, 
the  distance  was  performed  in  5  minutes, 
10  seconds,  equal  to  a  speed  of  11 '6 13 
knots,  about  12^  statute  miles  per  hour, 
the  engines  makmg  13  revolutions  with  a 
pressure  of  12  lbs.  of  steam  in  the  boilers. 
A  second  trial  gave  a  result  of  5  minutes, 
33  seconds,  equal  to  10*81 1  knots,  to  which 
was  added  the  influence  of  the  tide,  equal  to 
half  a  knot,  making  a  total  of  11*311  knots. 
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After  remaining  a  ihort  time  off  Gravesend, 
the  Orinoco  proceeded  to  the  Nore,  where 
abe  anchored  for  the  night,  performing  the 
run  thence,  a  distance  of  23  milea,  against 
a  four- knot  tide,  in  1  hour  23  minutes,  ths 
engines  malcing  13|  rerolations,  the  speed 
bj  Massey's  Log,  when  odded  to  the  adverse 
influence  of  the  tide,  giving  a  speed  of 
nearly  12  knots,  equal  to  134*5  miles  per 

hour. 

*  *  •  * 

On  shoTing  out  round  the  South  Fore* 
land  the  gale  was  at  its  height.  The  best 
proof  of  its  sererity  is  this,  that,  though  the 
engines  were  working  up  to  1,600-horse 
power,  the  OHnoeo  was  eight  hours  in  going 
from  off  Dover  to  off  Dungeness — a  dis- 
tance of  about  16  miles.  At  seven,  Beeohy- 
head  was  sighted  N.  by  E.,  and  in  a  few 
hours  the  steamer  was  in  smooth  water, 
having  perfectly  satisfied  every  person  on 
board  that  a  safer,  easier  sea-boat  could  not 
be  found  in  the  world,  and  that  she  may  be 
reckoned  as  presenting  the  highest  combina- 
tion of  the  unrivalled  skill  in  naval  architec- 
ture and  engineering  in  which  this  country 
tioelUm^-Airidffed  from  the  Timet, 

SLBOmiO   TKLSGRAPH    IN   PIXDlffONT. 

(TranBlsted  firom  the  "  Oaxzetta  Piedmontese  "  for 
the  <<  Mech.  Mag.") 

Among  the  many  improvements  that 
are  in  progreBs  in  that  happy  part  of 
Italy,  which  alone  has  maintained  iu 
free  >'  nstitutions  against  all  attacks  from 
witb=  .1  and  without — namely,  Piedmont 
— tl  i  telegraphic  establishment  is  con- 
apicjous.  A  network  of  telegraphic 
line  8  will  soon  be  spread  over  the  whole 
kingdom,  for  the  use  of  the  public  at 
lar  {e ;  and  the  best  methods  appear 
to  have  been  adopted  to  combine  eco- 
no  ny  in  the  construction,  with  efBcieney 
in  the  service.  But  the  line  between 
Tirin  and  Genoa,  which  has  been 
already  completed,  has  a  peculiar  feature 
which  calls  for  some  remarks.  From 
Turin  to  Arquata  the  suspended  wires 
follow  the  railroad ;  but  from  the  latter 
place  to  Genoa,  a  chain  of  the  Apennines 
Intervenes,  and  there  the  real  difficulties 
begin.  Mountains  have  to  be  bored, 
long  tunnels  constructed,  deep  ravine 
filled,  and  viaducts  and  bridges  erected, 
hefore  the  railroad  between  Arquata  and 
Genua  can  be  finished.  Meanwhile  an 
immediate  establishment  of  a  telegraphic 
communication  with  Genoa  being  ur- 
gently wanted,  the  engineer  Bouelli, 
Dirvctor  of  the  Electric  Telegraphs,  in 
Piedmont,  has  adopted  a  bold  and  novel 
expedient  by  which  he  has  successfully 


overcome  all  difficulties.  He  has  thrown 
and  suspended  his  wires  from  mountain 
to  mountain  at  immense  altitudes,  and  in 
straight  lines,  riding  over  deep  ravines 
and  valleys,  without  any  intermediate 
supports,  the  poles  being  fixed  on 
the  summits  at  distances  varying 
from  800  to  1,300  yards  apart;  occa- 
sionally«  and  when  local  circumstances 
require  it,  as  in  passing  through  villages 
and  towns,  the  line  is  continued  under 
ground,  out  of  which  emerging,  and  again 
meeting  with  high  mountains,  its  resnmes 
its  flight  in  the  shape  of  a  wire  bridge 
firom  crest  to  crest;  this  again  sinks 
under  ground  to  travel  below  the  streets 
of  Genoa,  till  it  reaches  the  station  in 
the  Ducal  Palace.  This  picturesque  line 
of  telegraph  is  so  well  arranged,  and  the 
isolation  of  its  wires  is  so  perfect,  that, 
notwithstanding  the  adverse  circumstan- 
ces presented  by  nature,  it  has  been  at 
work  daily  and  nightly  during  the  worst 
part  of  the  winter,  and  has  constantly 
been  the  ready  and  faithful  messenger 
of  the  incessant  movements  of  the  ope- 
rator's hand. 

The  French  engineers  had  hitherto 
boasted  of  their  successful  adoption  of 
long  distances  between  the  poles  of  sus- 
pended wires,  and  their  chef'<tcBuvre  of 
the  kind  is  the  line  between  the  Passage 
Jouffroy^  in  Pans,  and  the  Palace  of  the 
Assembly,  in  which  the  greatest  length 
of  unsupported  wire  is  600  metres  (equal 
to  about  650  yards).  But  in  the  Sardi- 
nian line,  which  forms  the  subject  of  our 
remarks,  the  same  principle  has  been 
successfully  and  repeatedly  carried  to 
double  that  extent,  under  much  more 
unfavourable  circumstances. 

The  engineer,  Bouelii,  is  a  gentleman 
who,  to  high  scientific  attainments,  unites 
a  long  practice  of  telegraphic  engineering 
acquired  in  this  country. 


SFBCmOATIONB  OV  BNOLISB  PATENTS  BN* 
BOLLBD  DURtNO  THE  WBBK  BMDINO 
JANVABT  28,  1852. 

Thomas,  Eabl  of  Dundonald,  Admi- 
ral in  the  Royal  Navy,  late  of  Chesterfield- 
street,  bat  now  of  Belgrave  -  road.  "For 
improvemenis  in  the  eonttruction  and  manu^ 
facture  qf  eetoera,  drains t  water  -  ways, 
pipes,  reservoirs,  and  receptacles  for  liquids 
or  solids,  and  for  the  making  of  eolumnSf 
pillars f  capitals,  pedestals,  vases,  and  other 
useful  and  ornamental  objects,  from  a  sub' 
stance  never  hereto/ore  employed  for  such 
manttfaetures.    Patent  dated  Joly  22,  1851. 
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The  new  material  propoied  to  be  em< 
ployed  for  the  Tarioas  purposes  ennmerated 
in  the  title  is  the  bitameo,  petroleam,  or 
natural  pitch  of  Trinidad  and  the  British 
North   American   Colonies.     Of  this  sub- 
stance there  are  several  different  Tarieties,  it 
being  found  more  or  less  indurated  and  elas- 
tic in  different  situations.     According  to  the 
character  of  the  article  to  be  produced,  and 
the  nature  of  the  use  to  which  it  is  to  be 
applied,  so  must  a  hard    or  soft,   elastic 
or  Don-elaatic  bitumen  be    selected.    The 
articles  are  formed  by  runniDg  the  bitumen 
la  a  melted  atate  into  suitable  moulds,  using 
a  core  as  may  be  required,  and  care  must 
be  taken  that    the    mould  and   core    are 
covered  with  clay,  black  lead  or  some  other 
substance,  which  is  capable  of  prcYenting 
the  bitumen  from  adhering  to  the  same. 
When  casting  pipes  for  the  conveyance  of 
liquids,  it  is  preferred  that  they  should  be 
flattened  on  one  side,  to  enable  them  to 
remain  firm  and  steady  in  the  position  they 
may  be  intended  to   occupy.     Instead  of 
casting  pipes,  they  may  be  manufactured  by 
bending  strips  of  sheet  bitumen  around  a 
core,  and  then  melting  together  the  nbutting 
edges,  or  running  liquid  bitumen  in  between 
them.     For  the  purpose  of  lining  ci.s terns 
and  such  like  receptacles,  sheets  of  bitu- 
men are  prepared  by  rolling  or  pressing  out 
lumps  of  that  substance,  and  the  meeting 
edges    of    the   sheets    are    to    be    united 
together    by     melting    or    by    the     use 
of   liquefied  bitumen.      Sheets    of   textile 
fabrics  of  a  loose  and  open  texture  may  be 
also  coated,  on  one  or  both  sides,  with  bitu- 
men ;   to  facilitate  which  operation,  they 
should  be  previously  saturated  or  paid  over 
with  liquid  bitumen,  or  bitumen  dissolved 
in  naphtha.    These  sheets  are  very  suitable 
for  being  used  to  cover  ships'  bottoms,  be- 
tween the  planking  and  the  metallic  sheath- 
ing; and  they  are  also  adapted  for  other 
uses  where  substances  impervious  to  wet, 
and  almost  indestructible,  are  required. 

Another  application  of  bitumen  is  for  the 
purpose  of  covering  electric  telegraph  wires. 
The  wires  may  be  either  covered  separately 
(and  when  thia  is  done,  it  is  preferred  to 
eneiose  the  wire  previously  witli  some  fila- 
mentous material  saturated  with  liquefied 
bitumen),  or  a  rope  having  been  covered 
with  bitumen,  and  long'tudinal  grooves  left 
in  the  coating  for  the  wires  to  fall  into,  they 
are  hid  in  the  grooves,  and  the  whole 
covered  with  anoiher  coating  of  bituminous 
material. 

The  inferior  descriptions  of  the  same  ma- 
terial may  be  also  employed  for  consolidat- 
ing lolling  gravel,  forming  foundations,  or 
supporting  those  in  a  falling  condition,  lining 
lewen,  water-ways,  &c. ;  and  its  appUoatlon 


is  suggested  in  the  colonies  for  Iming  the 
beds  of  the  copious  streams  which  flow  from 
the  mountainous  districts  during  certain 
seasons,  for  the  purpose  of  conducting  the 
water,  which  otherwise  generally  runs  to 
waste,  or  is  absorbed  in  the  bed  of  the  river, 
to  situations  where  its  fertilizing  influences 
will  be  most  beneficially  applicable.  The 
bitumen  lining  may  be  applied  by  covering 
the  surface  of  the  bed  of  the  river  with  the 
material,  and  then  fusing  it  by  burning 
brushwood,  which  is  to  be  spread  over  for 
that  purpose. 

Arthur  Fibld,  of  Lambeth,  gentleman. 
For  improvemeniM  in  tk9  manufaeture  qf 
eamdha,  night' lightt^  and  moriar§.  Patent 
da^ed  July  22,  1851. 

The  present  improvements  eonsist*- 

1.  In  oons'ructing  candle-moulds  of  plaster 
of  Paris,  Roman  cement,  Keene's  cement, 
PortlHud  cement,  clay,  or  other  similar  sub- 
stance, in  two  or  more  parts ;  and  in  forming 
metal  moulds  in  the  same  manner,  only  that  in 
this  case  the  parts  of  the  mould  are  hinged 
together.  The  method  of  using  moulds  of 
this  description  needs  no  further  explanation 
when  it  is  remarked  that  the  candles  are 
removed  by  lifting  them  from  the  mould, 
instead  of  drawing  them  out,  as  is  done  with 
ordinary  moulds. 

2.  In  forming  the  wick-supporters,  used 
in  manufacturing  mortars  and  night-lights, 
of  plaster  of  Paris,  Roman  cement,  Keene's 
cement,  Portland  cement,  clay,  or  other 
similar  substance.  These  supporters  are 
used  in  the  same  way  as  those  composed  of 
metal. 

3.  In  manufacturing  the  cases  or  enve- 
lopes of  night-lights  from  gelatine,  alone  or 
mixed  with  gums  soluble  in  water,  or  with 
gum  resins  soluble  in  spirits  of  wine  or 
alkaline  solutions,  or  with  both,  instead  of 
making  them  of  paper,  in  the  usual  manner. 
The  night  ligh's  are  moulded  and  wicked  as 
customary,  and  either  thrust  into  the  gela- 
tine cases,  or  the  cases  are  turned  inside  out 
and  turned  back  over  the  night-lights.  These 
lights  are  superior  to  those  with  paper  cases, 
inasmuch  as  their  light  is  more  equably  and 
agreeably  diffused,  instead  of  being  concen* 
trated  in  a  single  spot ;  and  they  also  burn 
longer,  as  the  gelatine  cases  being  impervious 
to  fatty  matters,  prevent  their  escaping  to 
waste. 

Specification  Duet  but  mot  BnroUcd. 

Samukl  Yarlet,  of  Sheffield,  engineer. 
For  improvementa  in  retarding  and  etopping 
railwag  earriagee,  and  m  making  eommuni- 
eationt  between  the  guarde  and  engine- 
drivoro  on  railwaga.  Patent  dated  July  22, 
1861. 
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Thomai  Richardson,  of  Newcactle-upon-Tyne, 
for  improvements  in  the  manufacture  of  magnesia 
and  some  of  its  salts.    January  23 ;  six  months. 

George  Stacey,  of  Uxbrid^e,  Middlesex,  machi- 
nist, for  certain  improvements  in  machinery  for 
reaping,  mowing,  and  delivering  dry  or  green  crops. 
January  24  ;   six  months. 

William  Piddiog,  of  the  Stiand,  Middlesex,  gen- 
tleman, for  improvements  in  the  manufacture,  pre- 
paration, and  combination  of  materials  or  substan- 
ces for  the  production  of  fuel,  and  for  oilier  useful 
purposes  to  which  natural  coal  can  be  applied.  Ja- 
nuary 24;  six  months. 

Joseph  Jones,  of  Bilston,  Stafford,  furnace- 
builder,  for  an  improvement  or  improrements  in 
ftimaces  used  in  the  manufacture  of  iron.  January 
24;  six  months. 

Richard  Ford  Sturges,  of  Birmingham,  Warwick, 
manufacturer,  for  an  improved  method  or  improved 
methods  of  ornamenting  metallic  surfaces.  Janusry 
24;  six  months. 

John  Hinks,  of  Birmingham,  manufacturer,  and 
Eugene  Nicolie,  of  Birmingham  aforesaid,  civil 
engineer,  for  certain  improved  machinery  to  b9 
used  in  the  manufacture  of  nails,  rivets,  bolls  or 
pins,  and  screw-blanks.    January  24;  six  months. 

Peter  Armand  Lecomte  de  Pontainemoreau,  of 
South-street,  Pinsbury,  for  certain  improvements 
in  lithographic,  typographic,  and  other  printing- 
presses,  which  improvements  are  also  applicable, 
with  certain  modificati  .ns,  lo  extracting  saccha- 
rine, oleagineous.  and  other  matters,  and  to  com- 
pressing in  general.  (Being  a  communication  ) 
January  24 ;  six  months. 

Jamee  Gathercole,  of  Ellham,  Kent,  envelope- 
manuracturer,  for  improvements  in  the  manulac* 
ture  and  ornamenting  or  envelo;jes,  parts  of  which 
Impro%'ements  are  bpplicable  to  other  descrlptinns 
of  stationery;  and  in  the  machinery,  apparatus,  or 
means  to  be  used  therein.  January  24 ;  six 
months. 

Arad  Woodworth,  and  Samuel  Mower,  of  Mas- 
sachusetts, United  States,  fnr  certain  new  and 
uaefttl  improvements  in  machinery  for  manu- 
ilscturing  bricks,  tiles,  or  other  articles  of  a  similar 
character.    January  21;  six  months. 

Alfred  Richard  Corpe.  of  Kensington,  Middlesex, 
gentleman,  for  improvements  in  trouser-strap  ias- 
teners.    January  24;  six  months. 

George  Kent,  of  the  Strand,  for  certain  improve- 
ments in  apparatus  for  sifting  cinder*,  and  in  appa- 
ratus for  cleaning  knives.  January  24;  six  months. 

Joseph  Maudslay,  of  the  firm  of  Maudslay,  Sons, 
and  Field,  of  Lambeth,  Surrey,  engineers,  for  Im- 
provements In  steam  engines,  which  are  also  ap- 
plicable, wholly  or  in  part,  to  pumps  and  other 
motive  machinea.    January  2(3 ;  six  months. 


Edward  Simons,  of  Birmingham,  tallow-chandler, 
for  certain  improvements  In  lighting.  January  27 ; 
six  months. 

\ViiHam  Brindley,  of  Queenhithc,  fur  improve- 
ments in  the  manufacture  of  flocked  fabrics  and 
iu  the  manufacture  of  buttons.  Jar.uary  27 ;  six 
months. 

William  Dray,  of  Swan-lane,  Upper  Thamea- 
street,  London,  agricultural  implement  maker, 
for  improvements  in  reaping  macnines.  (Being  a 
communication.)    January  27 ;  six  months. 

George  Duncan,  of  the  New  North-rod,  Hoxton, 
and  Arthur  Hutton,  of  Herbert  street.  New  North- 
road,  Hoxton,  for  Improvements  in  the  manufac- 
ture of  casks.    January  27 ;  six  months. 

Nelson  Smith,  of  New  York,  United  States, 
gentleman,  fur  Improvements  in  the  constructioa 
of  violins,  and  other  similar  stringed  musical  In- 
struments. (Being  a  communication.)  January 
27;  six  months. 

Jean  Benjamin  Coquatrix,  of  Lyons,  Prance, 
merchant,  for  improved  apparatus  for  lubricating 
machinery.    January  27 ;  six  months. 

James  Joseph  Brunet,  of  the  Canal  Iron-works, 
Poplar,  Middlesex,  engineer,  for  certain  improved 
combinations  of  materials  in  ship-building.  (Being 
a  communication.)    January  27;  six  months. 

Alexander  Mills  Dix,  of  Salford,  brewer,  for 
certain  improvements  in  the  method  of  ventilating 
apartmen'.s  ur  buildings,  and  in  the  apparatu*  con« 
nected  therewith.    January  27;  six  months. 

Thomas  Lambert,  of  Harapstead-road,  Middle- 
sex, piauo- forte  manufacturer,  for  certain  improve- 
ments in  piano-fortes.    January  27 ;  six  months. 

Julian  Bernard,  of  Guildfbrd-street,  Russell- 
square,  Middlesex,  gentleman,  for  improvemcnls 
in  the  manufacture  or  production  of  l)oots  and 
shoes,  and  in  materials,  machinery,  and  apparatus 
connected  therewith.    January  27 ;  six  months. 

Joseph  Vincent  Melehior  Raymond!,  of  Paris, 
France,  maihinist,  for  certain  improved  statiatic 
and  descriptive  maps.    January  2/ ;  six  months. 

Isaac  Lewis  Pulvermacher,  of  Vienna,  engineer, 
for  improvements  in  galvano-electric,  magneto- 
electric,  and  electro-magoetic  apparatus,  and  in  the 
application  thereof  to  li((hting,  telegraphic,  and 
motive  purposes.    January  29;  six  months. 

Prarifois  Jules  Manceaux,  of  Paris,  France,  gun- 
manufacturer,  for  improvements  in  fire-arms,  and 
in  instruments  and  apparatus  used  in  conuection 
therewith.    January  29;  six  months. 

Isham  Baggs,  of  Liverpool-atreef,  Middlesex, 
electrical  engineer,  for  improvemeuta  in  cru»hiMg 
gold  quartz  and  metallic  ores.  January  29 ;  six 
months. 
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HISTORICAL  NOTXCB  OF  THB  INTBODtTOTION  OF  IfACRINBRY  INTO  THB  BNOLItK 
DPCKTARPS,  AND  DB80|lIPTipi|f  OF  «Yp^4VLIC  ^^piNf  f QR  frQRKIIfP  79R  BAM«, 
INTENTED    BY   MB.    J.    MITCHELL,   LATB    BNG^NBBR  OF   BHBBBNBtS  DOCKTARO. 

Mb.  Hitchbll,  nRnyTyevrs  the  Eoginecr  Qf  8b?«m$w  Dockyard,  lysipg  pro- 
bably the  only  living  scientific  witness  af  the  first  iQtro4uption  into  oavd  arsenals 
of  machinery  for  working  wood,  he  was  requested  a  twelTemonth  ago  to  furnish 
information  on  the  subject.  |P  ihe  epur^e  pf  thp  pppsMiipRt  correspondence  it  was 
indicated  that  he  had,  about  forty  years  sgo,  invented  a  hydraulic  machine  for 
utilising  the  water  delivered  at  the  gate  of  Plymouth  Dockyard ;  a  drawing  and 
description  of  that  machine  was  thereupon  requested,  as  also  permission  to  send  it 
for  insertion  in  the  MechanM  Mcigaxme ;  that  permission  has  been  granted,  and 
the  accompanying  sketch  furnished. 

As  Mr.  Mitchell's  letters  have  aflbrded  partieulara  not  elsewhere  recorded,  re- 
specting Sir  Samuel  fientham*s  machines  for  shaping  wood,  some  parts  of  those 
letters  may  not  be  deemed  uninteresting  to  many  readers  of  the  Magazine,  as  prov- 
ing that  several  inventions  specified  in  his  patents  were,  half  a  eeptury  ago,  in 
actual  use  both  in  Portsmouth  and  Plymouth  Dockyards,  afibrding  examples  which, 
in  private  hands,  have  so  much  contributed  to  the  perfection  and  cheapness  of  the 
manufacture  of  that  material 

Mr.  Mitchell's  first  note  on  the  subject,  January  3,  1851,  was  in  reply  to  a 
request  that  he  would  say  which  of  Sir  Samuel's  machines  were  inspected 
by  the  Lords  of  the  Admiralty  on  their  visitation,  1802.  Mr.  Mitchell  said,  "  the 
Lords  of  the  Admiralty  visited  Portsmouth -yard  in  1802,  but  I  did  not  go  there  till 
January  8, 1808;  however,  I  heard  the  circumstance  frequently  referred  to,  and  the 
machines  spoken  of,  particularly  one  for  sash-bars ;  there  were  also  maphines  for 
ploughing  deals,  and  for  cutting  curved  or  twisted  wood- work.*' 

Thus  it  appears  that  a  mactiine  of  late  introduced  to  our  naval  arsenals  for 
sawing  curved  work  as  a  new  invention,  not  only  had  been  patented,  but  actually 
existed  in  Portsmouth-yard  at  least  fifty  years  ago.* 

On  January  8th,  1851,  Mr.  Mitchell  farther  wrote  as  follows : — '*  Since  my  letter 
respecting  the  introduction  of  machinery  by  Sir  Samuel  into  the  Dockyards,  and  of 
his  sash-machine,  &c.,  &c.,  some  recollections  have  come  forcibly  into  my  mind 
with  respect  to  Plymouth-yard  which  you  might  not  deem  unimportant  as  to  the 
sash-bar  and  sawing-machine.  When  I  first  went  to  Plymouth,  in  1810,  to  super- 
intend the  making  of  the  reservoir,  and  laying  down  the  water-pipes,  I  was  called 
upon  by  the  officers  of  the  yar4  to  survey  and  report  upon  a  considerable  quantity 
of  machinery  and  millwrights'  work  that  had  been  laying  in  store  for  some  years, 
sent  by  General  Bentham,  *'  to  be  erected,  but  from  some  misunderstanding 
of  the  Navy  Board's  orders,  or  some  other  cause,  the  Commissioner  would  not  allow 
the  work  to  proceed,  and  some  of  the  machinery  had  been  taken  away.  How- 
ever, there  were  some  very  excellent  machines  set  up  in  the  turner's  abopi  then 
under  the  master  house  carpenter,  vis.,  turning  lathes,  coaking-maehiBes,  and 
machines  for  making  treenails,  screw-cutting,  &c.  There  were  other  machines 
spoken  of,  that  were  to  have  been  for  the  joiners  and  house-carpepters  iq  a  building 
contiguous ;  but  this  being  stopped,  the  machines  were  either  Ireturned  or  not  sent. 
About  that  time,  being  the  heat  of  the  war,  and  all  departments  pauch  pfpssed  in 
preparing  the  work  for  the  shipping,  perhaps  none  more  so  than  the  joipetrs,  I  have 
often  heard  Mr.  Hayward,  the  master-joiner,  and  Mr.  Bills,  the  master  house- 
carpenter,  express  themselves  as  to  the  usefulness  these  machines  would  bt  of  to  them 
for  fowarding  the  work ;  they  were  called  *  General  Bentham 's  Sash -bar  and  Sawing- 
machines.'  Now  it  appears  to  me  that  they  must  either  b<^Te  been  promised  or 
spoken  of  by  some  authority,  or  they  must  have  heard  of  them  by  Mr.  currf,  who 
had  been  there  with  the  machinery  when  first  sent  down.  Before  that  ipachinery 
was  sent  down,  there  was  no  other  for  turning  but  a  pole  lathe. 

*  For  a  former  notice  of  this  machinery,  tee  Mech.  Mag.^  vol.  zliz.,  p.  590. 

t  "  Mr.  Barr  had  been  trained  by  Sir  Samuel  in  the  use  of  his  macliioery  in  Que«n-«qtun  Flac«,  was, 
by  Lord  Spencer*«  desire,  retained  in  the  Inspector  general's  Office  for  the  purpose  of  introducing  It,  was 
sent  to  Plymouth  to  set  some  small  machines  to  worli  there,  and  wac  oa  the  establishment  of  the  Wood- 
mills  at  Portsmouth,  appointed  master  of  them." 


*'  Iq  ■copsequcsnpe  of  the  driviqg  u^acbinery  and  building  not  h^Qf  •Ilpvftd  to  be 
erected,  all  the  machines  were  worked  by  manual  labour ;  therefpre,  in  1812- 1 3^  t 
contrived  an  engine  to  be  worked  by  the  pressure  of  water  acting  in  <|  cylinder  on 
a  piston  on  the  upper  and  under  side  alternately :  these  would  have  been  1,400  tons, 
with  a  pressure  of  fifty  feet,  which  would  have  afibr^i^d  power  to  worl^  all  the 
machinery  with  a  considerable  addition ;  it  was  highly  appro ved|  and  recommended 
by  the  master  shipwright  to  the  Navy  iBoard  to  be  aaopted,  but  was  rejected 
through  the  ioQnence  qf  a  certain  meinber  of  the  B(M|rd.  l^  1015,  Commissioner 
Shield  and  the  officers  again  proposed  it  to  the  Boardi  l^ut  X  had  the  iportiflcatioQ  \o 
have  an  answer,  saying  it  was  not  required ! 

"  I  had  never  heard  of  the  power  of  water  being  applied  in  this  modet  but  a  few 
leara  sinc^  heard  pf  it  as  quite  a  pew  inventioQi  ana  lately  baT^  heard  of  it  being 
Died  in  many  instances  witn  great  effect.  IklieTc  me  to  remain»  &c., 

**  J,  MiTCHBLI..** 

At  the  period  referred  to  by  Mr.  Mitchell,  the  principal  naval  authorities  listened 
only  to  the  proposals  of  private  engineers.  They  had  just  succeeded  in  obtaining 
the  final  abolition  of  Sir  Samuers  last  office ;  under  such  circumstances  it  could  not 
be  expected  that  any  invention  of  Mr.  Mitcheirs  should  be  adopted.  The  Inspector- 
general  had,  so  early  as  the  year  1797,  proposed  the  taking  advantage  for  working 
his  machinery,  of  the  great  height  at  which  water  was  delivered  at  the  Dockyard  gate 
at  Plymouth ;  but  on  account  of  the  egregious  evasions  of  the  Water  Company's 
agreement  with  the  Navy  Board,  he  could  not  ascertain  the  quantity  that  would  be 
delivered  ;  his  often-repeated  official  remonstrances  could  not  induce  that  Board  to 
appoint  the  surveyor  stipulated  for,  so  that,  fbr  instance,  amongst  other  evasion?, 
instead  of  a  pipe  delivering  water  from  a  full  bore  of  6  inches,  the  Company  had 
laid  down  two  pipes  of  S  inches  bore  each,  conceiving  that  as  three  and  three  make 
six,  the  authorities  might  be  satisfied,  though  the  quantity  of  water  so  delivered 
was  in  &ct  but  half  of  that  which  would  flow  through  one  pipe  of  6  inches  bore  ;  In- 
deed the  Navv  Board  were  satisfied, — such  was  the  state  of  physical  science  and  of 
engineering  Knowledge  at  that  time,  both  of  the  Board  itseli,  and,  generally  speak- 
ing, of  the  Dockyard  officers,  their  subordinates.  Even  the  Comptroller  of  the  Navy, 
in  the  year  1800,  officially  objected  to  Sir  Samuel's  proposal  of  establishing  in  each 
naval  arsenal  an  officer  versed  in  the  principles  of  mechanical  science ;  and  it  was 
not  till  the  year  1805  that  he  succeeded  in  the  introduction  of  such  a  person,  under  the 
humble  title  of  master  millwright,  in  one  of  his  three  Portsmouth  establishments. 

But  to  return  to  the  Hydraulic  Machine.  It  was  not  till  1810  that  a  surveyor 
having  been  at  last  appointed,  the  quantity  of  water  to  be  delivered  could  be  ascer- 
tained, or  the  water  and  fire-extinguishing  works  at  Plymouth-yard  be  determined 
on,  and  then  it  was  that  Sir  Samuel  selected  Mr.  Mitchell  for  the  superintendence  of 
their  construction.  That  gentleman*^  proposal  of  the  hydraulic  machine  was  at  the 
time  when  Sir  Samuel's  office  had  been  very  lately  abolished.  Mr.  Mitchell's  note 
describing  his  hydraulic  apparatus,  is  as  follows : 

"As  much  has  of  late  been  said  respecting  the  economy  of  water  power,  I  beg  to 
send  yon  a  drawing  and  description  of  the  hydraulic  engine,  invented  and  proposed 
by  me  in  1818,  for  driving  turning-lathes,  screw-cutting,  sawing,  and  other  machi- 
nery in  Plymouth  Dockyard,  which  had  been  introduced  some  years  previously  by 
Sir  Samuel  Bentham,  and  intended  to  he  drivfin  by  a  water-wheel,  out  for  some 
eanse  that  with  a  considerable  portion  of  the  machinery  bad  not  been  erected ;  the 
only  power  then  was  that  of  manual  labour. 

"  This  engine  vas  stated  to  be  capable  of  the  power  of  eight  horses,  and  to  be 
supplied  from  the  water-pipes  then  laying  down  in  that  yard ;  that  by  opening  and 
shotting  a  stop-cock  in  the  supply-pipe,  and  by  shifting  the  driving  gear,  the  water 
and  power  could  be  economized,  so  as  to  rs^nge  from  the  power  of  one  man  to  that 
of  eight  horses-oample  for  a  considerable  quantity  of  additional  machinery  ;  but  so 
difficult  was  it  at  that  time  to  introduce  machinery  into  Government  service,  that 
the  prc^Hwd  was  rejected  on  most  triyial  grounds.  It  was  again  brought  forward 
and  proposed  in  1817,  with  the  reply,  in  answer  to  former  objections,  that  it  was 
Intended  |o  be  constructed  in  part  pf  old  materials,  and  by  workmen  of  the  Dock« 

o2 


104  THB  MA8TEBS*   SOHEVB  OF  AN   OPERATtVB   BENVFIT  80CIBTT. 

yard ;  but  although  highly  recommended  by  some  of  the  principal  officers  of  that 
bockyard,  it  was  refused  by  a  higher  authority,  alleging  that  it  was  not  required. 

"  I)etcriptian  oftJuTdrawing, 

**  A,  stop-cock  on  'the  supply-pipe,  by  which  the  quantity  of  water  and  the 
power  of  the  engine  is  regulated. 

**  B,  qoarterly-oock,  by  which  the  water  enters  and  escapes  above  and  below  the 
piston. 

'*  RR,  rod,  fixed  on  piston-rod,  and  by  which  the  quarterly-cock  is  opened  and 
shut  at  each  stroke  of  the  piston.  I  am,  &c., 

"J.  Mitchell. 

"JaaotfySth,  1852." 

Amongst  the  aboTe-mentioned  old  materials  was  the  wheel  shown  in  the  drawing 
as  it  then  was  found  in  store  in  the  Dockyard.  Mr.  MitoheH's  claim  to  priority  of 
this  invention  is  yerified  by  the  official  correspondence  on  the  suljeet. 

M.  S.  B* 


THB  MASTBKS'  ICHaMB  OF  AN  OPBRATITI   BBNBFIT  SOCIBTT. 


It  appears,  in  the  Times  of  the  dOth 
ult.,  that  the  Central  Association  of 
Employers  of  Operative  Engineers  have 
it  in  contemplation  to  establish  a  ''  new, 
sound,  and  legitimate  benefit  society.'* 
Should  a  Committee  be  appointed  to 
draw  up  rules  and  regulations  for  such 
a  society,  the  case  of  eonvaleseenis 
would  Goubtless  be  considered,  as  in 
many  existing  benefit  societies  the  mem- 
bers of  it  are  not  permitted  to  engage  in 
any  money-getting  employment  what- 
ever, so  long  as  they  receive  allowances 
on  aecount  of  illness.  In  such  societies 
perhaps  it  is  a  rule  essentially  necessary 
lor  the  prevention  of  abuse;  but  in 
large  manufactories,  a  hint  might  be 
taken  from  Sir  Samuel  Bentham's  regu- 
lations for  the  management  of  his  three 
Portsmouth  esUbiishments ;  they  have 
been  described  by  himself  as  follows : 

''In  certain  cases  of  hurts,  besides 
the  allowance  of  a  half-day's  pay,  which 
I  adopted  according  to  the  usage  in  re- 
gard to  all  the  artificers  in  the  Dock- 
yard, I  allowed,  as  an  encouragement  to 
industry,  a  convalescent,  if  permitted  by 
the  surgeon,  to  work,  provided  it  were 


by  the  piece,  at  any  work  he  may  be 
aole,  and  to  receive,  in  addition  to  his 
half-diy's  pay,  a  payment  for  his  piece- 
work at  half  the  established  rate." 

This  would,  of  course,  require  consi- 
derable modification  in  adapting  it  to  a 
benefit  society.  What  at  Purbsmouth 
was  limited  to  hurts,  would  need  to  be 
extended  to  convalescence  from  disease : 
the  allowance  in  illness  and  convales- 
cence from  it  would  not  be  a  half  day's 
pay,  but  the  sum  that  might  be  fixed 
upon  by  the  contemplated  benefit  so* 
ciety. 

The  above-quoted  regulation  was  found 
to  work  admirably  well  at  Portsmouth  in 
every  respect,  but  was  particularly  ad- 
vantageous to  the  operatives  in  point  of 
health ;  they  came  to  the  works,  instead 
of  ^oing  to  the  ale-house ;  and,  little  as 
their  earnings  might  be,  the  habit  of 
industry  was  maintained,  instead  of  being 
destroyed, — not  to  speak  of  the  injurious 
influence  on  morals  so  often  consequent 
on  the  bad  example  which  the  publicans' 
house  affords. 

M.  S.  B. 


Apprenticeship, 

What  is  apprenticeship  ? — A  contrivance  by  which  moneyless  youths  are  enabled 
to  obtain  instruction. 

This  purpose  is  effected  by  bargain  between  master  and  apprentice,  the  master  to 
afford  instruction,  the  pupil  in  return  engaging  to  give  his  labour  for  a  stipulated 
term— three,  four,  and  in  many  cases  seven  years. 

This  equitable  and  desirable  arrangement  has  led  to,  but  in  nowise  sanctions,  the 
great  abuses  called  customs  of  trade ;  they  are  not  supported  by  either  law  or 
reason. 

The  labour  or  other  services  of  an  apprentice  not  being  always  an  adequate  com* 
pensation  to  the  teacher,  in  such  cases  money  premiums,  from  &L  to  500/.,  or  more, 
are  added  to  the  years  of  labour  stipulated  for  by  the  muter  for  his  profit. 
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Mttten  will  take  elever  youths  at  lower  premiuma  than  they  will  accept  with 
dnil  or  idle  ones.  Which  workman  would  be  preferred  by  the  manufaeturer»  he 
who  had  needed  seven  years  to  learn  his  trade,  or  he  who  had  acquired  it  in  as 
many  days  ? 

OV  MB,   C.  W.  liaiCBNS'   BBQINXmATIYK  CONBKNSBE  FOB  BIOH-P&BSSUBB  AND 

LOW-PRBSSUBB  8TBAM  BNOINBS. 

(GoDclttded  ftom  ptge  M.) 

The  adfantages  attending  the  application  of  the  regenerative  condenser  to  sta- 
tionary engines  being  praotically  proved,  the  aathor  is  desirous  to  extend  the  same 
also  to  that  important  elass,  the  locomotive  engine.  In  invitinff  the  attention  of 
railway  engineers  to  this  inquiry,  he  is  prepared  for  practical  objections  being 
raiaedf  on  account  of  the  ffreat  rapidity  oi  motion,  the  necessity  for  the  greatest 
possible  simplicity  and  lightness,  the  deficiency  of  condensing  water,  &c.  j  but  he 
thinks  that  the  condenser  under  consideration  is  peculiarly  well  adapted  to  meet 
these  objections. 

Its  peculiarities  in  this  respect  are : — That  it  may  be  accommodated  to  any  speed 
of  piston,  by  reducing  the  length  and  increasing  the  breadth  of  plates;  thus  reducing 
the  velocity  of  the  displacing  piston  proportionately. 

Its  dimensions  are  proportionate  to  the  capacity  of  cylinder  only,  and  not  (like 
other  condensers)  to  the  horse-power  of  the  engine. 

The  total  weight  of  a  pair  of  condensers,  as  applied  to  a  locomotive  engine  with 
cylinders  of  13  inchea  diameter  and  20  inches  strolie,  is  about  3i  ewt 

The  power  of  the  blast  remains  nearly  undiminished. 

The  condenser  requires  no  attention  in  working  the  engine,  and  in  ease  it  should 
fail  to  act,  from  any  accidental  cause,  the  engine  will  continue  to  work  high-pres- 
snre  as  usual  $  moreover,  it  does  not  interfere  with  the  working  parts  of  the  engine. 

The  advantages  which  would  result  from  a  vacuum  in  the  cylinder  of  a  locomotive 
engine,  have  been  ably  set  forth  by  Mr.  £dward  Woods,  in  his  "  Observations  on 
the  Consumption  of  Fuel  and  Evaporation  of  Water  in  Locomotive  and  other  Steam 
Engines."— The  present  paper  may  therefore  be  limited  to  the  means  proposed  for 
that  purpose. 

The  two  condensers  are  cast  in  one  piece,  and  placed  immediately  in  front  of  the 
cylinders  of  the  ensine.  Each  of  them  closely  resembles  the  condensers  above 
Moribed :  only  the  length  of  the  plates,  and  the  stroke  of  the  displacing  pistons, 
are  much  reduced  in  proportion  to  the  steam  cylinder,  in  order  that  the  velocity  of 
the  water  between  the  plates  may  not  exceed  certain  limits. 

The  two  displacing  piitons  are  connected  to  opposite  ends  of  a  short  vibrating 
beam,  which  receives  its  motion  from  the  engine. 

In  addition  to  the  exhaust  valves  leading  into  the  hot- well,  these  condensers  are 
provided  with  a  second  set  of  discharge  valves,  of  a  somewhat  peculiar  construction, 
which,  with  very  limited  motion,  combine  the  advantage  of  opening  a  perfectly 
clear  passsge  for  the  exhaust  steam  of  the  engine  into  the  chimney,  where  its 
remaining  expansive  force  is  required  to  produce  draught  This  valve  consists  of  a 
longitudinal  rectangular  slot,  in  the  upper  wall  of  &e  steam  passage  which  leads 
from  the  cylinder  to  the  condenser.  At  the  ends  of  the  slots  are  triangular  pieces, 
which  support  the  sides  of  two  longitudinal  lips  which  cover  the  aperture,  except  at 
such  times  when  a  superior  pressure  from  witnin  forces  them  open.  The  extent  of 
their  motion  is  limited  by  dead  stops. 

The  escape  of  steam,  together  with  the  hot  water  into  the  hot-well,  is  regulated 
bv  a  blow-off  valve  from  the  latter  into  the  atmosphere ;  by  this  means  a  pressure 
above  that  of  the  atmosphere  is  obtained  in  the  hot-well,  which  acts  favourably  in 
forcing  the  boiling-hot  condensing  water  into  the  feed  pump  of  the  boiler.  It  has 
been  stated  above,  that  the  ordinary  supply  of  feed  water  is  of  itself  not  quite  half 
sufficient  to  maintain  a  vacuum  within  the  condenser,  and  an  additional  supply  of 
water  must  be  provided  for.  Considering,  however,  the  smallness  of  the  excess  of 
condeosiog  water,  especially  if  the  diameters  of  the  working  cylinders  are  reduced 
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in  proportion  to  \h€  additional  effisetite  power  gained,  and  conaiderittg  that  bbiUag- 
hot  water  will  readily  part  with  the  principal  portion  of  its  heat,  it  ia  propoaed  to 
take  it  baeic  to  the  tender  through  a  simple  refri^rator,  in  which  advantage  ia  taken 
of  the  rapid  motion  of  the  engine  through  the  air  for  cooling  the  water.  The 
refrigerator  may  be  placed  conveniently  on  the  back  of  the  tender. 

The  application  of  the  proposed  condenser  to  low-preaaure  engines  (see  fig.  2), 
requires  but  a  short  notice,  after  what  has  been  said  already  ,*  the  letters  refer  to  the 
same  parts  as  in  the  former  description  of  the  high-preasure  condenser,  shown  in 
fig.  1.  In  it  the  steam,  at  the  time  when  it  is  released  from  the  cylinder,  has  not 
sufficient  force  to  expel  the  air  and  heated  water  from  the  condenser  into  the 
atmosphere,  and  a  partially  vacuous  space  must  be  provided  for  their  reception.  For 
this  purpose,  that  side,  B,  of  the  displacing  cylinder  which,  in  the  arrangeiiient 
hitherto  described.  Is  always  empty,  is  nut  in  communication  with  the  exhaust  valve 
G,  of  the  condenser,  and  receives  the  charge  of  water  and  air  at  the  time  when  the 
piston  is  at  the  opposite  end.  A  second  valve  O,  is  provided,  through  which  the 
water  is  expelled  into  the  hot- well  during  the  return  of  the  piston.  For  the  cOn* 
venience  of  arrangement,  the  displacing  cylinder  is  reversed. 

The  chief  advantages  obtained  by  the  application  of  this  condenser  to  the  loW- 
pressure  engine  are : 

1.  The  requisite  amount  of  injection  water  is  reduced  in  the  proportion  of  3  to  1. 

2.  The  feed  water  of  the  boiler  is  obtained  nearly  boying  hot,  which  constitutes  a 

saving  in  fuel  of  — -  about  10  per  cent. 

'^  1,960  ^ 

3.  The  whole  amount  of  heat  generated  under  the  boiler  is  given  off  by  the 
engine  in  the  form  of  water,  at  210°  Fahr.,  which,  in  most  cases,  may  he  advan- 
tageously employed  fbr  heating  buildings,  for  washing,  dyeing,  and  other  purposes. 

4.  A  large  proportion  of  the  power  required  for  working  the  air-pump  is  saved. 
The  first  regenerative  condenser  was  attached  to  a  1 6- horse  power  high-preasure 

engine,  at  Saltley  Works,  near  Birmingham,  in  September,  1849,  where  it  has  been 
found  to  answer,  although  it  is  not  perfect  in  its  proportions,  and  could  not  be  kept 
constantiv  in  operation,  in  consequence  of  a  deficiency  of  injection  water.  The 
actual  indicator  diagram,  shown  in  fig.  3,  was  taken  from  this  engine ;  since  then, 
several  more  have  been  erected,  and  the  result  above  referred  to  obtained.  The 
dotted  line  in  fig.  3,  shows  the  indicator  diagram  taken  from  the  engine  befbre  the 
condenser  was  applied,  and  the  full  lint  shows  the  diagram  of  the  engine  working 
with  the  condenser,  and  exerting  exactly  the  same  power  as  in  the  former  case. 
The  thaded  portion  of  the  diagram  shows  the  power  gained  or  saved  by  the  use  of 
the  condenser. 

The  author  proposes  to  conclude  this  paper  with  a  short  historic  sketch  of  the 
steam  engine  condenser,  to  illustrate  the  distinct  features  of  this  proposed  system. 

In  Newcomen*s  engine,  the  condensation  of  the  steam  was  effected  by  the  alter- 
nate introduction  of  a  jet  of  cold  water  into  the  steam  cylinder  itself.  The  cold 
water  naturally  cooled  the  walls  of  the  cylinder,  which  in  their  turn  condensed  a 
large  portion  of  the  succeeding  charge  of  steam  before  it  had  forced  the  piston 
upward. 

James  Watt,  in  seeking  a  remedy  against  this  loss  of  heat,  conceived  the 
possibility  of  condensing  the  steam  in  a  separate  dosed  vessel ;  and  in  carrying 
his  idea  into  effect,  he  not  only  realised  hit  immediate  object,  but  at  the  same  time 
rendered  the  steam  engine  susceptible  of  that  degree  of  perfbetlon  and  general 
application  of  which  it  is  now  possessed.  The  injection  condenser  of  Watt  fa  the 
most  effectual  of  its  kind,  and  his  maintained  its  excluMve  dominion  to  the  present 
day.  It  consists  of  a  closed  vessel,  which  communicates  periodically  with  the  steam 
cylinder.  The  Injectiort  water,  together  with  the  condensed  steam  and  air,  which 
is  partly  evolved  from  the  injection  water,  and  partly  leaks  in  through  the  joints 
of  the  cylinder  and  exhaust  pipe,  are  continually  discharged  from  it  by  means  of  the 
air  pump.  Shortlv  after  the  Introduction  of  Watt's  condenRer,  a  surface  condenaer 
was  proposed  by  Hornblower,  which  consisted  of  a  clo<$e  annular  vessel  of  thin  metal 
plate,  on  the  inner  surfaces  whereof  the  waste  stearn  of  the  engine  was  condemed  | 
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ite  ktent  heat  being  continuAlly  carried  off  bj  a  ftti-eatn  of  co\i  Water  wbicli  sur- 
rounded the  TesseL  A  comparatively  ismall  air-pump  wAs  nrovided,  which  served 
to  discharge  the  condensed  water  (to  be  again  forced  into  the  boiler)  and  some  air 
which  might  leak  in  through  the  joints. 

This  condenser  failedin  practice,  for  want  of  suflScient  extent  of  cooling  surface. 
An  effective  surfooe  condenser  would  possess  considerable  advantages  over  the  injec- 
Uon  condenser,  especially  in  the  case  of  marine  endues.  Allowing  the  condensed 
steam  to  be  continually  returned  into  the  boiler,  it  prevents  incrustation  of  the  latter, 
and,  moreover,  dispenses  with  the  necessity  of  blowing  off.  Its  air-pump  absorbs  a 
much  smaller  proportion  of  the  power  of  the  engine,  and  its  functions  require  less 
personal  attention.  Stimulated  by  these  considerations  several  attempts  were  made 
to  improve  on  Homblower's  invention,  but  since  all  these  improvements  partake 
very  much  of  the  same  character,  it  is  thought  sufficient  for  the  present  purpose  to 
mention  only  Hall's  condenser,  which  has  obtained  the  greatest  amount  of  notoriety. 
It  consists  of  two  flat  chests,  or  close  chambers,  which  are  connected  together  by 
means  of  a  large  number  of  brass  tubes,  through  which  the  condensing  steam  cir- 
culates. These  tubes  are  surrounded  by  cold  Water,  which  fills  up  the  space 
between  the  flat  chests.  A  small  air-pump  removes  the  condensed  water  and  air 
from  the  lower  chest.  The  great  weight  and  costliness  of  this  condenser,  its  liability 
to  derangement,  and  the  impossibility  of  removing  the  calcareous  deposit  of  the 
water  from  the  tubes,  without  taking  the  whole  fabric  to  pieces,  are  found  to  be 
heavy  practical  objections* 

In  tne  year  1847,  the  author  had  occasion  to  apply  a  surface  condenser,  in  a 
situation  where  economy  of  space  and  material  were  essential.  In  considering 
the  most  rational  distribution  of  surfaces,  he  happened  to  find  an  arrangement 
which,  with  less  than  one-half  the  amount  of  material  used  in  Hall's  condenser, 
produced  a  very  satisfactory  result,  and  which  paved  the  way  16  the  more  important 
improvement  which  forms  the  principal  subject  of  this  paper. 

The  surface  condenser  referred  to  (see  figs.  4  and  5),  consists  df  k  number  of 
copper-plates,  of  -/g  inch  thickness,  and  about  41  inches  broad,  by  2  feet  long, 
which  are  fixed  together  by  two  longitudinal  flattened  wires,  of  the  same  metal, 
between  the  adHacent  plates;  and  the  whole  pile  is  screwed  up  tight  together 
between  the  sides  of  a  rectangular  cast-iron  vessel,  which  constitutes  the  body  of 
the  condenser.  The  ends  of  the  plates  project  through  the  top  and  bottom  of  the 
condetaser,  and  are  planed  flush  with  its  exterior  surfaces.  The  joints  at  top  and 
bottom  are^seeured  by  means  of  India-rubber  rings,  which  are  screwed  down  under 
small  cast-iron  frames,  and  yield  to  the  difference  of  expansion  between  the  two 
metals.  The  flattened  wires  are  laid  parallel,  about  8  inches  apart  from  each  other, 
and  form,  with  the  plates,  a  large  number  of  narrow  passages,  through  which  the 
cold  condensing  water  flows  in  an  upward  direction,  without  entering  the  vacuous 
space  of  the  condenser,  into  which  the  edges  of  the  plates  outside  of  the  flattened 
wires  project,  forming  the  condensing  surfaces. 

The  rationale  of  this  condenser  is  as  follows : 

The  transmission  of  heat  in  a  surface  condenser  is  threefold. 

1.  From  the  condensing  steam  to  the  internal  metal  surfaces. 

2.  From  the  internal  surfaces,  through  the  body  of  the  metal,  to  its  external 
surfaces. 

8.  From  the  external  surfaces  to  the  surrounding  water  by  which  it  is  carried  off. 

llie  first-named  operation  (cbndensation)  would,  it  is  presumed,  proceed  with 
undefined  rapidity,  if  it  were  not  retarded  by  the  second  and  third,  or  by  the  pre- 
sence of  some  permanent  gases,  which  accumulate  on  the  condensing  surfaces,  and 
prevent  their  immediate  contact  with  the  steam.  The  second  (conduction)  varies  in 
direct  proportion  wiih  the  conducting  power  of  the  metal,  and  with  its  thickness ; 
but  the  conducting  power  of  copper  is  so  great,  that  its  thickness  seems  to  exercise 
no  appreciable  influence  on  the  amount  of  heat  transmitted  in  a  given  time.  This 
interesting  fact  is  proved  by  Br.  Ure's  experiment  with  two  copper  pans,  of  the 
same  internal  area,  but  very  unequal  thicknesses  of  bottom  (lieing  in  proportion 
i  to  12),  which  were  both  filled  with  water,  and  dipped  into  a  hot  solution  of 
muriate  of  lime.    It  was  found  that  the  water  in  the  thick  pan  evaporated  the 
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quickest,  which  may  be  Mcounted  for  by  its  BlightlT  inereued  external  sarface  im 
contact  with  the  heating  solution ;  and  this  affords  additional  evidence  that  the  limit 
of  transmission  does  not  lie  within  the  metal,  but  rather  between  the  metal  surface 
and  the  liouid.  That  the  absorption  of  the  heat  by  the  water  is  a  slow  process,  may 
be  inferrea  from  the  circumsUnce  that  water,  although  possessing  a  large  capacity 
for  heat,  is  a  very  bad  conductor,  and  depends  for  its  pow^r  to  absorb  heat  on  the 
slow  circulation  over  the  heating  surface,  caused  by  the  inferior  specific  gravity  of 
the  heated  particles  of  water..  A  strong  artificial  current  along  the  heating  surfaces 
greatly  accelerates  the  process. 

The  surface  condenser,  abore  described,  was  arranged  in  accordance  with  these 
observations. 

It  contains : — Heat-absorbing  surfaces  (by  the  water),  18  square  feet  per  horse- 
power ;  condensing  surfaces  9  square  feet  per  horse-power;  computed  mean  thick- 
ness of  metal  through  which  the  heat  is  transmittea,  H  ioch ;  weight  of  copper, 
60  lbs.  per  horse-power ;  space  occupied  by  plates,  0*4  cubic  feet  per  horse-power ; 
about  one-tenth  part  of  the  space  occupied  by  the  tubes  in  the  tubular  condenser. 

The  essential  features  of  this  condenser  are,  its  comparative  cheapness  of  con- 
struction, and  the  easy  access  which  it  affords  to  the  water  channels  between  the 
plates.  «. 

It  also  requires  less  condensing  water  than  ])revious  surface  condensers,  in  con- 
sequence of  the  repeated  and  close  contact  in  which  each  particle  is  brought  widi  the 
heating  surfaces,  before  it  can  reach  ^e  upper  reservoir,  or  hot- well.  The  author 
considers  that  the  surface  condenser  just  described  may  be  advantageously  applied 
to  marine  engines,  and  being  not  subject  to  a  patent,  he  hopes  it  will  receive  a 
suflScient  trial. 

Being  required  to  save  the  waste  steam  of  a  low-pressure  engine,  in  the  form  of 
slightly-heated  water,  by  Mr.  John  Graham,  of  Manchester,  the  author,  in  the 
sprinff  of  1847,  conceived  the  idea  of  a  regenerative  condenser.  Figs.  4  and  5  (p.  88) 
snow  nis  first  arrangement,  which  may  be  termed  a  regenerative  surface  condenser. 
It  consists  of  a  revolving  valve  B,  which  admits  the  waste  steam  of  the  engine  first  to 
the  atmosphere,  at  C,  and,  successively,  into  the  separate  compartments,  D,  E,  F,  G, 
where  it  is  condensed  at  various  densities.  The  cold  water  enters  at  U,  and  first 
passes  between  the  plates  within  the  last  compartment,  and  by  degrees  through 
those  within  the  first  compartment,  where  the  steam  is  of  nearly  atmoapherio 
pressure,  and  consequently  heats  the  water  to  nearly  212°  Fahr.,  when  it  passes 
out  at  I. 

The  next  step  was  an  injection  condenser,  on  the  same  principle  as  represented 
by  flg-  fi»  page  83. 

The  revolving  valve  B,  admits  the  waste  steam  of  the  engine,  first  to  the  atmo- 
sphere, at  C,  and  then  successively  into  the  separate  compartments,  D,  £,  F,  G, 
where  it  is  condensed  at  various  densities.  The  cold  water  is  injected  at  H,  and  is 
pissed  down  through  the  steam  in  each  compartment  in  succession,  by  means  of  the 
displacing  pistons  KK,  which  work  all  on  the  same  piston  rod  through  each  of  the 
divisions  between  the  compartments  j  and  the  heated  water  passes  out  at  the  bottom, 
at  I. 

L  Lare  overfiowing-distributing  trays,  for  the  purpose  of  bringing  the  water  more 
rapidly  and  completely  in  contact  with  Uie  steam.  M  is  a  small  pump  to  extract  the 
air  that  is  mixed  with  the  steam  and  water. 

The  regenerative  condenser,  in  its  present  form,  partakes  of  the  nature  of  both  the 
surface  and  injection  condensers. 

Attempts  have  been  made,  from  time  to  time,  to  condense  the  steam  of  a  high- 
pressure  engine,  without  the  aid  of  an  air-pump,  by  blowing  the  steam  into  a  small 
injection  condenser,  which  is  provided  with  a  large  exhaust  valve. 

It  is  clear  that  the  steam  of  high  pressure  will,  at  first,  partially  blow  through  the 
condenser,  and  rid  it  of  its  air  and  condensing  water,  and  that,  oy  degrees,  Uie  jet 
of  cold  water  will  overpower  the  influx  of  steam,  and  consequenuy  produce  a 
vacuum.  An  arrangement  of  this  description,  although  simple,  is  at  least  very 
imperfect,  because  it  is  a  matter  of  considerable  difficulty  so  to  proportion  the  injec- 
tion of  cold  water,  that  the  first  rush  of  steam  is  not  forthwith  condensed,  but  may 
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exert  its  ezpanBiYe  force  in  a  oold  vessel,  and  yet,  an  instant  afterwards,  effect  a 
complete  condensation  of  the  remaining  steam. 

If  too  mnch  water  be  used,  the  air  and  water  will  not  be  expelled,  and  conse- 
qaentl  J  no  vacuum  be  formed ;  if  too  little,  no  final  condensation  will  take  place. 

The  quantity  of  injection  water  must  be  very  large,  because  the  whole  of  tho 
steam  has  to  be  condensed ;  and  having  to  complete  the  condensation  in  the  same 
vessel,  it  must  leave  it  at  a  low  temperature. 

The  principle  of  the  regenerative  condenser  has  been  carried  still  further  in  the 
regeneratiye  engine,  which  has  been  executed  on  a  large  scale  by  Messrs.  Fox, 
Henderson,  and  Co.,  under  the  superintendence  of  the  author.  In  it,  the  steam, 
after  i^has  served  to  propel  the  working  piston  to  the  end  of  its  stroke,  is  received 
into  a  series  of  consecutive  chambers,  from  which  it  returns  to  the  working  cylinder 
ao  indefinite  number  of  times. 

Table  of  the  Pressure  of  the  Vapour  of  Water,  from  the  Freezing  to  the  Boiling 
point. 


Temperature. 

1 

Pressure. 

Teniperature. 

Pressure. 

¥9hr. 

Ins.  Mercury. 

Fahr. 

Ins.  Mercury. 

32 

0-20 

130 

4-34 

40 

0*26 

140 

5-74 

50 

0-37 

150 

7-42 

60 

052 

160 

9-46 

70 

0-72 

170 

1213 

80 

I'OO 

180 

1615 

90 

136 

190 

1900 

100 

1-86 

200 

23-64 

110 

2-53 

210 

28-34 

120 

8-33 

210 

30-00 

Mr.  Slatb  inquired,  what  difference  had  been  found  in  the  consumption  of  fael,  in  the 
engine  at  the  Satlley  Works,  when  the  condenser  was  at  work  and  when  it  was  not  workiDg  ? 

Mr.  SisMUNS  replied,  that  the  experiment  had  been  tried  witli  one  neek'i  working  with 
the  condenser,  and  then  one  week  without  it ;  and  the  saving  of  fuel  with  the  condenser 
was  at  the  rate  of  18  per  cent.  The  apparatus  with  which  the  condenser  worked  was, 
however,  too  light,  snd  had  not  been  made  for  the  purpose ;  also,  that  condenser  was  the 
first  that  had  been  made,  and  the  proportions  had  been  improved  in  the  subsequent  ones. 

Mr.  WniOHT  confirmed  Mr.  Siemens'  sUtement  of  the  saving  in  fuel,  and  said  there  waa 
a  differeaoe  of  about  8  cwt.  in  1|  days.  There  had  been  irregularities  in  the  working  of  the 
engine,  and  several  stoppages  had  occurred  from  defects  of  the  apparatus,  which  was  too 

light. 

Mr.  SiaiiSNS  said,  there  was  a  deficiency  in  the  supply  of  condensing  water,  which 
sometimes  interfered  with  the  regular  working  of  the  condenser,  aa  well  aa  the  defects 
arising  from  the  gearing  being  too  light  for  working  it,  and  these  bad  caased  irregularitiea 
in  the  workiog  of  the  engine ;  there  waa  also  a  difficulty  in  regulating  the  engine  with  the 
present  governor,  ss  a  condensing  engine.  The  steam  pressure  was  30  lbs.  per  inch ;  but 
a  smaUer  supply  of  condensing  water  would  be  sufficient,  if  a  higher  pressure  of  steam  were 

employed. 

The  CHAinMAN  thought  that,  in  a  locomotive  engine,  the  extraordinary  rapidity  with 
which  the  jeU  of  steam  were  discharged,  constituted  a  great  impediment  to  the  application 

of  the  condenser.  .       .  ,  ^         «       .  , 

Mr.  SiBMBNs  replied,  that  it  would  only  be  necessary  for  the  condenser  to  work  quick 
enough  to  condense  one  cylinder-full  of  steam  before  the  next  cylinder-full  was  discharged, 
and  this  he  thought  would  caaily  be  effected  by  widening  the  plates  of  the  condenser  to  a 
proporUonate  sise,  and  shortening  the  stroke  of  the  condenser  piston,  so  as  to  reduce  its 
velocity  as  far  as  might  be  required.  It  would  then  return  to  the  tender  m  pipes,  between 
which  air  was  caased  lo  drcuUte  by  means  of  the  rapid  motion  of  the  engine. 
The  CaaiavAXf  observed,  that  there  would  be  difficulty  in  keeping  the  water  of  tftc 
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tender  eeel  enough  for  coDdeDiiiig,  when  tfaera  wta  very  Httle  left  In  the  iMlto;  tad  lie 
water  mnaiDing  at  the  end  of  the  jonmey  womld  be  very  hot  and  nearly  bnflfiif  . 

Mr.  SiftiiBNS  ve^M,  that  He  eipected  the  eondenatng  water  ivonid  he  MOled  down  to 
about  100*,  before  it  waa  retnnwd  to  thn  ttnder,  by  the  yroweii  of  piMtef  throegh  thn 
pipea  of  the  refrigerator,  from  the  rtpM  nMCien  of  the  engine  thtongh  the  air )  and  the 
water  wu  not  raqiirad  (o  he  ••  cold  m  fai  the  erdiMiy  wndeaier^  aa  only  the  laat  portimi 
of  the  ateam  waa  oondenaed  by  injeotioo. 

Mr,  Cowpnm  ohaervedt  that  eiiiy  n  aaMU  portion  of  the  ateoM  reached  the  iijoction 
wattr,  the  gieataat  portion  being  oondenaed  preTiouily,  by  the  metailie  plataa,  or  dis- 
charged into  the  atmoanhere;  therefore  the  injection  water  might  be  abont  the  aanan 
temperatnie  aa  it  nsnuly  came  from  the  ordlaary  oondenaer.  Alio,  the  tender  would 
not  get  empty  so  aoon  u  uf  nal,  became  a  portion  of  the  ateam  waa  oondenaed  and 
returned  back  into  the  tender,  inatead  of  the  whole  being  blown  np  the  chimney :  this 
gain  might  amonnt  to  one-third  of  the  water  employed. 

Mr.  SiBMSNa  ahowed,  by  a  comparatire  indicator  diagram,  that  with  the  applicatioii  of 
the  condenaer  to  a  locomotire  engine,  the  ateam  might  be  cut  off  at  abont  one«third  of  tbm 
atroke,  inatead  of  at  two-thirda  aa  uaual,  and  thereby  a  aaring  of  one-half  the  ateam  would 
be  effected,  with  the  aame  power. 

The  Chairman  aaid,  the  aubjeot  of  the  applioation  to  locomotire  enginea  waa  Me  of 
great  importance,  and  he  hoped  it  would  be  brought  before  the  Inatitution  in  another  pnpor. 
He  propoaed  a  vote  of  thanka  to  Mr.  Siemene,  for  hia  paper,  which  waa  paiaed. 


nonniNa's  mpBOYSMSNTs  »  DintLhWO  nssiir. 

(From  Uw  "Scieutifie  American/'  Dee.  18, 1851.) 


'  On  the  4th  of  NoTomber  laat,  Mr.  Louis 
B.  Robbina,  of  New  York,  waa  granted  four 
patenta  for  aa  many  different  improrementa 
•—one  was  for  diatilling  resin ;  the  aeoond, 
making  paint  oil ;  the  third,  tnnMera'  oil ; 
and  the  fourth,  lubricating  oil.  We  will 
endeaTOur  to  preaent  the  spirit  of  these 
ibnr  uaefnl  iuTentions  in  this  article  ;  and, 
firat,  we  will  deaoribe  the  improTod  method 
of  diatilliog  reain. 

Fig.  1,  is  a  yertical  aection  of  a  diatiUing 
apparatua.  A  is  the  body  of  the  still ;  B 
is  a  curred  pipe  connected  with  the  top  of 
the  atill ;  C  is  a  moTeable  joint  of  pipe 
for  connecting  the  curred  atill  neck  with 
the  atill  worm  D ;  /ia  a  steam  pipe  which 
paaaea  through  a  clove  joint  in  the  aide  of 
the  atill,  end  thence  is  conducted  down  the 
inner  aide  and  along  the  bottom  of  the 
aame,  to  near  the  centre  of  the  bottom  of 
the  atill,  when  it  ia  curred  into  a  circular 
form  around  it.  Tbe  annular  terminating 
portion  of  the  aaid  ateam  pipe  that  sur- 
rounda  the  centre  of  the  bottom  of  the  still 
ia  perforated  with  amall  holes,  for  the  eaoape 
of  the  ateam  during  a  part  of  the  time  of 
the  distilling  prooeas.  A  spiral,  or  any  other 
form,  may  be  giren  to  the  perforatod  ter* 
minating  portion  of  the  ateam-pipe/.  A 
thermometer  muat  be  so  oombined  with  the 
still  aa  to  indicate  the  temperature  of 
what  may  be  contained  in  the  interior.  Mr. 
Robbins  makea  use  of  Pahrenheit'a  thermo- 
meter. In  the  diatUling  of  the  reain,  Mr. 
Robbina  prodncea  therefrom,  in  a  aeparate 
and  distinct  form,  acid,  naphtha,  and  oil. 
A  aufficient  quantity  of  reain  ia  put  into  the 
still  to  tun  it  np  nearly  two-thirda  pf  its 


interior  space,  and  then  the  resfai  ia  melted« 
At  the  time  of  making  the  ire  under  tho 
atill,  a  aufldent  quantity  of  steam  is  bloma 
into  the  atill  to  moiaten  the  reafn  ;  the  pipo 
C  ia  detadied  before  the  fire  ia  made,  be* 
cause  the  resin  ia  yiolently  agitated  during 
the  early  stages  of  raising  its  temperature, 
and  until  all  the  acid  and  water  ia  expelled. 
During  thia  agitation  the  resin  is  liable  to 
orerflow,  and  ahould  it  do  so,  the  worm  of 
the  atill  would  be  greatly  injured,  and  per- 
haps  an  exploaion  would  be  the  reault.  The 
acid  will  begin  to  escape  when  the  thermo* 
meter  indicates  the  temperature  of  the  tttim. 
to  be  325**,  at  which  point  the  fire  must  be 
regulated,  and  the  temperature  maintained 
about  from  800^  to  325"*,  until  the  add 
ahall  ceaae  to  flow  ttom  the  neck  of  the 
still.    When  it  ceaiei  to  flow,  the  pipe  C 
ta  connected  to  the  atill,  and  the  jdnts  of 
it  luted,  and  the  ateam  ia  then  blowti  hn 
through  the  pipe /Into  the  bottom  of  the 
atill.    The  temperature  la  kept  at  about  the 
same  point.    Aa  the  steam  risea' through 
the  melted  matter,  It  takeft  up  and  carrtae 
with  it,  in  the  fbrm  of  yapour,  the  naphthn 
contained   in    the  reain  ;  and   these  two 
mingled  yapoura  paaa  off  into  the  wonsy 
where  they  are  oondenaed  and  flow  Into  e 
auitable  yeaael.    Thia  operation  will  oon- 
tinue  until  all  the  naphtha  contained  in  the 
reain  haa  been  ezpelied  ;  this  Is  indietted 
by  the  character  of  the  diacharge,  or  when 
about  15  per  cent,  in  bulk  of  die  contents 
of  the  reain  In  the  atill  haa  pasied  oyer. 

Aa  aoon  aa  the  naphtha  has  ceased  to  flow 
from  the  worm  of  the  atill,  the  fire  Is  lA- 
cresaed  untU  the  contents  of  the  stili  ere 
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i«liea  t»  5W,t1ie  fttetm  all  the  while  befB^ 
iStowed  to  flow  Hi,  aAd  ll  kept  ilowittg  In 
tfurinf  tbe  whole  HBmaiader  of  the  pttHMi. 
The  oil  eomofteiieeft  to  fall  off  faa  vapov^ 
alottg  #ith  the  ateenn  when  the  heat  ia  raiaed 
tb  bMft  when  the  eftingled  tapoMa  paaa  into 
and  are  eondenaed  in  the  atill  worm,  from 


whenee  they  t!n  diae^ati^d  Ihto  H  anitable 
reoeiTiog  Tesae).  The  tempek-atttte  of  550^ 
muat  be  kept  np  until  the  flow  of  oil  nearlf 
or  qtlite  ceases.  The  bulk  of  oil  should  be 
about  25  per  cent,  of  the  original  quantity 
of  reslb. 

The  contenta  of  tbe  atill  are  then  raiaed 


to  600*,  when  th^  ilow  of  oil  and  moist 
TBpoar  will  rtoomteence  and  continue  Until 
a  seeond  quantity  of  oil,  equal  to  about  25 
per  cent,  of  the  reliQ  is  discharged,  When  the 
flow  of  oil  will  nearly  cease.  The  tempe- 
rature of  the  atill  ia  then  raised  fifty  de- 
grees higher,  when  the  flow  of  Moisture 
and  oil  will  again  recommence  and  eontioue 
under  tbe  aame  heat  until  a  third  quantity 
of  oil  ia  diacharged,  eqtial  td  abeut  12}  pet 
cent  of  the  bmk  of  the  resin  originally 
placed  in  the  alUl,  after  which  the  fire  is  to 
be  extinguished.  The  residue  hsft  in  thb 
still  ia  of  a  nature  like  pitch ;  this  is  drawn 
off  through  tbe  pfpe  £.  llie  steam-pipe 
f,  which  passes  through  a  cloae  joint  In  thd 
aide  of  the  atilli  wd  terlninates  in  a  per« 
lamted  eoil  k  in  the  upper  part  of  tbe  still, 
ia  for  allowing  steam  to  be  ii^ected  through 
It  upon  the  oil  when  it  is  in  a  state  of 
raponr,  and  this  produces  a  purifying  effect 
upon  the  oil. 

Pofjtf  Oi/.— the  ikmt  still,  fig.  1,  is  used 
fm  Baking  thik  oil,  hut  o^er  apparatus 


(figl.  2  and  S)  Are  ahd  employed*  Fig.  2 
is  a  tertlcal  aection  of  a  bleaching  and  puri- 
fying kettle,  and  fig.  3  is  a  top  view  of  it  j 
k  ii  the  bleaching  and  purifying  kettle ;  f 
is  a  steam- pipe,  combined  tbefewith  in  such 
a  manner  as  to  enable  the  temperature  of 
the  oil  to  be  raised  when  placed  in  tbe  said 
kettle,  and  M  is  a  steam -pipe  terminating 
in  a  perfbrated  bead  n,  through  which  ateam 
ia  injeeted  into  the  otl. 

A  ooantity  of  oil  made  at  650**,  as  de- 
scHbed,  is  placed  In  the  still,  fig.  1,  and 
then  thfe  tban.hole  of  the  still  is  closed  and 
luted.  The  contents  of  the  atill  are  then 
raised  to  650**,  and  kept  at  that  point  until 
the  process  is  completed.  At  this  heat  the 
oil  passes  off  aa  vapourt  when  steam  is  in- 
jeeted into  tbe  still  through  tbe  pipe  f.  The 
oil  is  condensed  in  tbe  worm  D,  and  is  con^- 
ducted  off  into  a  suitable  Teasel.  The  oil 
thus  prodaced  is  again  distilled  in  the  same 
way,  and  when  re-distilled,  it  is  placed  in 
the  kettle  t,  in  which  its  temperature  la 
raised  to  about  225*  by  ateam,  through  the 
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pipe  I,  tnd  then  it  tbtt  point  iImdi  ii 
lat  la  throngb  pips  n,  notil  the  oil  1>  freed, 
■nd  unlit  tbe  icid  ind  coloDrinf  mtttcr  i> 
•ipelled,  when  it  will  be  quits  deir  >nd  fit 
to  be  boiled  far  p»nl,  like  linwed  oil. 
7iiiiu»rt'  Oil. — A  quintitj  or  the  oil  pio. 

Fi(.  2. 


daocd,  u  dMcribed,  it  placed  In  the  idll, 
fig.  I,  alio  lome  ilicked  lima — alMnt  &  per 
cent  of  tbe  qnantit;  of  oil.  The  nun-biole 
of  the  itill  la  then  cloiad  and  luted,  and 
the  conunM  of  the  itiU  railed  to  600% 
and  mainbUDed  &tthii  point  nnm  tbe  whola 

Fig.  3. 


proceai  ii  completed.  Tbe  ateam  ii  iolro- 
daeed  thTongh  pipe/when  the  temperature 
bat  rsiehed  300 ,  and  through  pipe  g, 
whan  it  baa  attained  to  doable  that  heat. 
Tbe  oil  paaael  in  rapoor  into  the  worm  D, 
and  boot  thanoe  Bowi  into  a  racetriag  tbi- 
iel.  Hie  oil  prodnced  by  thia  proceai  ii 
again  diadlled  in  the  same  msDner  aa  that 
deaenbed.  but  Instead  of  alaclced  lime,  the 
•ame  qosntitf  of  caniUc  lima  ii  emplojsd. 
Tbe  oil  prodneed  bjr  tbe  re-diitil!ation  ia 
placed  in  Ihe  pnri^ing  leasel  t,  dgt,  2  and 
3,  and  its  temperature  raiaed,  aa  deicribed 
in  'the  prooeai  of  prodnciog  painters'  oil. 
This  oil  ia  clear  and  pnre,  and  entirelj  free 
from  aud,  making  an  eieellent  corriar'a  oil. 
Lttbriealitif  Oil. — A  qnanlitj  of  oil  pro. 
dnced  ■■  dctcribed  at  !>&0^  ia  planed  in  Lhe 
Hill  (fig.  1),  and  a  qnantilj  of  slacked  lime, 
equal  lo  5  per  cent,  of  the  oil,  is  placed 
along  with  it.  The  man-hola  ii  Inled,  and 
tbe  temperature  ia  raited  and  maintained  at 
■bout  5S0°,  nntil  the  procras  ia  completed. 


The  ateam  it  let  on  as  deicribed  In  making 
the  tanner'a  oil.  Tbe  oil  paiiei  off  in 
Taponr  into  the  condensing  worm  D,  from 
which  place  It  is  conrejed  into  a  anitaUa 
reeeiiing  Tcaiel.  This  oU  i*  rs-diaUUed 
and  treated  eiaotly  aa  that  for  making  the 
carrier's  oil,  alter  which  it  la  run  into  tbe 
purifjing  kettle,  and  treated  aa  bafoi« 
deacribed.     It  ia  then  pare  and  limpid. 

The  ImproTementa  an  Taluable  ones,  and 
□r  thit  kind  of  piodncts  recognised  in  tbe 
uld  and  eitabliabed  charter  of  patent  rights, 
under  the  head  of  "  New  and  Uiefnl  Mann- 
factures."  In  oar  country  there  are  fewer 
patents  secured  for  chemical  than  mechani- 
cal imprOTementa,  and  mnch  leaa  io  number 
■re  ttaej  Ibiin  we  find  in  the  tilts  of  French 
■nd  Bngliib  paleata.  We  hope  to  aee  more 
of  them,  for  it  ii  oar  fanmble  opinion  that, 
mneh  aa  we  are  indebted  to  mechanical 
inrentloni,  we  are  none  tbe  lest  to  chemi< 
cal  dtacoTerj.  The  improTcmanti^  of  Mr. 
Rohbina  ue  Terj  laluble. 


dueet  me  to  ofier  a  fpw  remarke  on  ihis 
question,  whicli  ia  just  now  atlractine  eo 
much  atlention.  The  quetlion  wouliT  be 
an  iniporlanl  ore,  c<ren  if  it  had  refer- 
ence «ole);  to  tbe  difiereocc  between  the 


I  and  their  einploTen ;  but,  >b 
every  one  tees,  it  it  in  realilT  a  general 
question,  involving  the  whole  problem 
of  the  relative  claims  of  canitaliatt  and 
labourers.  In  the  words  of  the  i^^pec- 
talor  (Jsn.  24),  "  the  public  baa  a  very 
dtep  interest  io  tbe  matter  i  for  tbe  re- 
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Snlation  of  indnstrj  in  reference  to  pro- 
uction  lies  at  the  bottom  of  the  dispute." 
And  the  prooeedinffs  of  the  engineers 
■re  rightly  described  as  *' a  mstter  which 
profoundly  interests  society,  as  an  essay 
towards  tne  practical  empirical  working 
out  of  a  difficnlt  problem, — a  matter  to 
which  the  attention  of  tibe  public  has 
been  repeatedly  invited ;  '*  and  in  which, 
therefore,  efery  thinking  person  will 
cordially  agree  with  the  writer  of  the 
artiole  just  cited  in  "deprecating  the 
aystematic  misapprehension  which  ob- 
leurea  the  real  subject,  and  is  perpetually 
interpoeed  between  the  facts  and  the 
public  Tiew.'* 

It  18,  indeed,  a  '<  difOicult  problem,'* 
when  treated  in  its  widest  form,  and 
traced  to  its  ultimate  consequences ;  but 
■ome  parts  of  the  question  are,  I  think, 
dear  enough,  if  we  sweep  away  a  few 
verbal  cc^webe  to  begin  with. 

Each  party  talks  about  their  ** rights," 
For  instance,  at  the  late  meeting  in  St 
Biartin*8-hdl,  the  first  resolution  was — 
**  That  the  employers  of  operatife  engi- 
neera,  having  enunciated  their  right  to  do 
what  they  like  with  their  own,  and  denied 
the  operative  the  right  to  do  what  he  likes 
in  employing  his  own  wages,  and  devot- 
ing his  spare  time  as  he  will ;  and,  hav- 
ing demanded  an  unconditional  submis- 
non,  this  meeting  declares  that  such 
submission  would  be  at  once  both  impo- 
litic and  disgraceful."  And  the  mover 
of  this  resolution,  Mr.  Usher,  in  his 
speech,  after  remarking,  very  truly, 
''that  this  was  a  struggle  in  which  the 
rights  of  all  the  working  clssses  in  this 
great  country  were  Involved,"  proceeded 
thus : — *'  lliey  asked  their  employers  to 
put  an  end  to  systematic  over-time  and 
to  piece-work ;  but  the  employers  said 
it  would  be  impossible  to  comply  with 
those  demands,  because  they  could  not 
then  execute  the  pressing  orders  that 
were  sometimes  given  to  them.  That, 
however,  was  not,  he  believed,  the  true 
cause  of  the  course  tbev  were  pursuing. 
They  refused  to  abolish  over- time  be- 
eaM«  M€y  desired  to  amass  wealth 
quicker  than  the  laws  of  fair  trading 
would  permit.  They  spoke  of  the  com- 
petition to  which  they  were  subject ;  but 
they  had  themselves  created  that  compe- 
tition by  their  eagerness  to  amass  large 
fortunes.  It  was  not  fair  that  the 
itdfowers  should  suffer  in  consequence 
of  that  breathless  struggle  for  wealth 
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amisng  the  masters.  The  labourers  had 
a  BMHT  to  enfoy  an  bquitabls  profit 
from  the  worke  which  theu  performed  : 
and  he  contended  that  nothing  could  be 
more  unjustifiable  than  the  position  then 
occupied  by  their  employers."  (The 
italics  are  mj  own.) 

Now  as  disputes  may  ffo  on  for  ever, 
if  we  do  not  nrst  settie  the  exact  mean- 
ing of  tiie  words  we  use,  let  us  just  ask 
what  is  meant  by  the  term  "  Right,"  or 
"Rights,"  in  the  speech  now  quoted. 
If  this  question  were  put  to  every  one  of 
the  engineers  at  that  meeting,  the  reply 
would  probably,  in  nine  cases  out  of  ten, 
be—"  Why,  what  I  mean  is  tiiis :  / 
don't  think  Hf^ir  that  masters  should 
et  so  muchf  whilst  I  get  so  little.**  Be- 
old  a  host  of  more  indefinite  and  ambi- 
guous expressions  I  And  so  we  may  ffo 
on  ringing  the  changes  on  these  words 
"right,"  "fair,"  "just,"  "equiUble," 
and  80  on.  Now  I  ask  by  what  abstract 
principle  am  I  to  decide  this  question  of 
right  and  wrong  in  the  settlement  of  the 
terms  of  a  contract  P  On  what  axiom  of 
natural  justice  can  I  base  the  foundation 
of  the  inquiry — "What  proportion  of 
the  profits  is  to  go  to  the  employer,  and 
what  proportion  to  the  labourer  ? ''  There 
are  certain  rights  which  every  one  un- 
derstands. One  man  has  no  right  to  kill 
another  without  any  provocation,  for  in- 
stance. But  there  are  other  so-called 
"rights"  which  are  vague  and  indefinite 
to  the  very  last  degree :  and  of  this  na- 
ture are  the  relative  proportions  in  which 
the  profits  of  induf«try  ought  to  be  di- 
videa.  John  employs  William  to  make  a 
steam  engine,  which  he  sells  wi^  a 
thousand  pounds'  profit :  by  what  mord 
arithmetic  am  I  to  find  out  whether 
John  should  receive  900/.,  and  William 
only  100/.,  or  any  other  proportion  ? 

Mr.  Usher  charges  the  employers  with 
"  desiring  to  amass  wealth  quicker  than 
the  laws  affair  trading  would  permit." 
Now  I  want  to  know  what  "  the  laws  of 
fair  trading  "  are  P  Of  course,  we  put 
out  of  view  such  laws  as  those  of  com- 
mon honesty — in  not  using  false  weights, 
or  telling  lies,  for  example.  Suppose 
a  grocer  gets  a  profit  of  one  shilling  on 
a  pound  of  tea,  and  the  old  woman  who 
buys  it  says,  "  By  the  laws  of  fair  trad- 
ing your  profit  ought  only  to  be  six- 
pence;" I  want  to  know  who  is  "right" 
—grocer  or  old  woman  P  Take  another 
case : — A  writing-master  gives  lessons  at 
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III  Mr  nil  iH     M%,m  itfiniili-^*--  -^  -  **'*  •-    a_^M«w^ 
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ft&^,  *'  YDtl  t^  a  rttt;a1,  ftt^d  i^iokt«  tbl» 
cntettionedt  rights  of  m&ii :  I  refiiK  b 

{>ay  jt)U  more  thin  eigfateen-penee  fair  a 
esrson,  and  I  insist  on  jour  compliance." 
It  Is  really  very  strange  that  so  much 
obscurity  should  ever  aocompany  so 
simple  a  question.  Every  contract  in- 
volves  as  much  difficulty  as  these  two 
examples  we  have  gjiveil,  and  no  more, 
fiach  party  has  a  right  to  make  their 
own  terms.  In  the  present  case,  it  ap- 
p(sars  as  plain  as  possible  that  the  em- 
ployers have  a  ** right**  to  use  their 
capital  as  they  please,  and  the  taden  to 
use  their  labour  as  they  please. 

But  as  this  goes  but  a  small  way  to- 
wards the  solution  of  the  general  pro- 
blem before  us,  with  your  permission  t 
will  continue  my  observations  in  a  fiitura 
Number. 

I  am,  6ir,  yours,  &:o., 

A.H. 


ntfaovko  bvlls*. 
Sir,_Tn  the  present  unsettled  suto 
of  the  Continent,  and  rumoured  Inva- 
sion, the  chief  desire  of  all  elassea 
seems  to  be  to  obtain  a  ^od,  cheap,  And 
serviceable  fire-arm.  I  therefore  take 
the  liberty  of  an  old  subscriber,  to  \i!f 
before  the  public,  through  your  most 
useful  Journal,  a  suggestion  by  which  a 
a  nnooth  barrel  may  be  made  nearlv,  if 
not  quite,  equal  to  the  **  Mini^  Rifle." 
This  effect  may  be  obtained  by  the  use 
of  a  peculiar  form  of  shot  or  ball. 


Fit*  1. 


Fig.  2. 


Fig.  1  is  a  section  showing  that  now 
being  made  in  the  Woolwicn  Arsenal, 
and  called  the  "  Mini6  Bail,"  having  an 
inner  cup  of  iron  in  the  cavity,  which 
iron  cup  is  driven  further  into  the  cavity 
cf  the  shot  the  instant  the  powder  is 
fired,  forcioff  the  lead  to  fit  the  barrel 
perfectly.    Now,    the   ball   (fig.  2)  I 


wowd  si^jK^t,  uoes  ubt  tei^iklre  IM 
inner  oup  of  trdn,  And  la  ttOt  cdH  but 
pr$t90d  in  a  die,  which  would  give  It 
density,  chttqmeii,  and  pmfecf  thap^t 
the  fbrce  of  the  powder  ^11  be  exerted 
nearer  the  centre  of  gravity,  AA,  figt. 
1  atad  2,  and  will  ensure  grater  acett^ 
k-aey  of  flight;  the  wedg«-8haped  edg« 
would  slightly  open  on  being  dropped 
on  the  powder,  and  therefore,  as  In  tile 
^*  Mini^  Rifle,'*  requires  no  ramrod. 

I  will  not  occupy  your  valOable  ftpao6 
by  farther  remark,  far  it  will  be  obVfoiM 
to  any  markstnan  thit  k  bill  so  Oon^ 
sthicted  will  go  further,  )md  With 
greater  accuracy  of  aim,  from  A  smooth 
bore  than  any  now  in  use. 

I  am.  Sir,  you^,  fcc, 

William  MtJititAt. 

Ffttnmaty  1,  US>. 

HJoaTH's  kLlcTttO-kAONtTic  aKotmi. 

Sir, — Having  read  Professor  Page's 
lecture  on  electro  -  magnetic  engines, 
which  aj^peared  in  your  Magazine  of 
the  lOth  instant^  I  beg  leave  to  make  a 
few  remarks  on  that  part  of  it  which 
relates  to  Mr.  S.  Hjorth's  engine, 
which  is  there  spoken  of  as  one  of  "  the 
most  ingenious  electro- magnetic  engines 
ever  inverited  in  Europe."  This,  no 
doubt,  may  be  correct  so  far  as  ar- 
rangement of  parts  is  concerned;  but 
there  is  something  more  required  in 
constructing  a  machine  than  mere  in- 
genuity—there must  be  utility  combined 
with  ingenuity,  to  render  it  worthy  of 
public  favour. 

Now,  as  this  engine  has  frequently 
appeared  before  the  public  as  a  moat 
ingenious  invention,  and  as  t  have  never 
heard  anything  stated  concerning  the 
results  of  experiments  that  might  have 
been  made  with  it,  perhaps  it  may  be 
interesting  to  some  of  your  readers  to 
hear  something  of  its  private  character 
and  its  final  end.  One  peculiarity  of 
Hjorth's  engine  is  that  it  requires  a  most 
enormous  quantity  of  electricity  to  pro- 
duce a  very  small  amount  of  power. 
Another  is,  that  the  larger  tne  engine 
the  less  the  power,  even  with  a  great 
increase  of  batterv  surface.  The  first 
model  that  Mr.  Hjorth  exhibited  in 
England,  was  a  small  horisontal  one, 
consisting  of  two  moving  and  two  sta- 
tionary magnets ;  this  I  have  seen  run 
at  the  rate  of  90  to  100  revolutions  peir 
minute,  with  a  battery  consisting   of 
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fear  MayiuMth  cells,  with  a  ttif fkce  bf 
72  sqoare  inches  of  line  in  each  cell. 
The  next  model  #ai  an  oScillatitig  cy- 
linder engine  (which  is  rept-edented  in 
the  engraving  prefixed  to  your  i-eport  of 
Professor  Page's  Lecture).  This,  al- 
though the  magnets  were  not  more  than 
twice  the  siae  of  the  preceding  one, 
required  more  than  four  times  the 
amount  of  battery  power  to  produce  the 
same  effect.  The  next  engine  that  was 
built,  was  to  hare  been  of  one  horse 
power,  aeeording  to  calculation,  but  it 
fell  woefully  short  of  the  expectations 
of  the  parties  cotieertied,  for  with  all 
the  battery  power  that  was  e?er  applied, 
the  available  powet*  of  the  en^ibe  was 
so  very  small  that  it  was  never  at- 
tempted to  applv  it  to  propel  any  kind 
of  machinery  whatever.  The  last  and 
grand  trial  was  made  at  the  Horscley 
Iron- works,  Stsflfordshire,  where  ati  en- 
gine was  built  which  was  calculated  to 
be  of  four  horse  power  (  but  although 
it  was  of  first-rate  workmanship,  and 
every  effort  made  to  give  it  a  fair  chance 
of  f  ttocess,  it  never  made  a  single  stroke^ 
or  showed  the  stightest  signs  of  move* 
ment  \  although  I  have  seen  pieeek  of 
iron  more  than  a  quarter  of  an  inch 
in  diameter  instantaneously  welded  toge- 
ther by  the  great  intensity  of  the  elec- 
tric current  from  the  battel-y,  which 
wss  constructed  on  the  Mayttooth  prin- 
ciple, and  had  eighty  square  feet  of 
zinc  surface  in  action.  The  governor 
spoken  of  as  regulating  the  quantity  of 
electricity  to  the  engine  was  never 
made,  consequently  was  never  applied. 

Such  are  a  few  facts  eonneeted  with 
this  invention,  of  which  I  was  an  eye* 
witness  •,  and  as  they  may  serve  to  guard 
the  public  against  indulging  in  fsllacious 
expectations  of  the  motive  power  deriv- 
able from  electro  magnettflm,  I  iend 
theoe  for  insertion  ita  your  impartial 
pages;  and  remain 

Tourl,  Sir,  &c., 
Elect  a  o-  Mao  n  bt. 

Binniiigham,  January  26, 18S2. 


EYK-STONKS. 

Sir, — A  short  time  ago,  a  gentleman 
put  into  my  hands  a  couple  of  smsU  ob- 
jects of  a  shdly  nature,  which,  he  said| 
were  found  on  sea-weeds  on  the  shores 
of  the  North  Sea,  and  were  called  aya- 
sioneSf  from  the  fapt  of  their  being  used 


by  s&ilors  to  remove  any  fragments 
which  might  have  aceidentAlIy  got  into 
their  eves.  The  eye -stone  was  put 
under  tfie  lid,  and  sllowed  to  remain  in 
contact  ^ith  the  eye  until,  by  the  irrita- 
tion which  it  caused,  the  fragments  were 
removed.  The  eye-stones  in  my  posses- 
sion are  of  the  siae  and  appearance  t-epre- 
sented  in  the  subjoined  engravings,  the 
upper  aurfkee  a  being  rough  and  slightly 
convex,  the  under  Burface  b  perfectly 
smooth  and  solid,— marked,  indeed,  with 
a  spiral  line,  but  hitving  no  correspond- 
ing depression. 


a 


b 


The  strange  use  to  which  these  objects 
are  applied  is  not,  however,  the  only 
remarkable  thing  related  of  them.  It  is 
also  suled  that  they  are  inhabited  by 
living  animals,  whichf  on  being  excited 
by  immersion  in  vinegar,  put  out  ten  ta- 
enia, and  move  about.  The  experiment 
has  been  tried  with  the  eye-stones  in 
question,  and  they  certainly  do  move 
about  in  a  vessel  of  vinegar,  either  mak- 
ing for  the  lowest  point,  and  remaining 
there  in  contact  with  each  other,  if  the 
vessel  be  slightly  concave,  as  a  saucer, 
or  moving  towards  the  sides,  or  towards 
each  other,  if  the  vessel  be  perfectly 
flat.  Before  beginning  to  move,  a  few 
bubbles  of  gas  are  disengaged,  and  while 
in  motion,  a  trail  of  minute  bubbles  is 
left  behind  e»ch  stone.  Piaoed  in  salt 
water,  they  do  qot  move  at  all,  nor  is 
any  gas  disengaged. 

Setting  aside  the  notion  of  these  solid 
substances  being  inhabited,  Which  is 
simply  absurd,  the  eaase  of  the  motion 
seems  easy  of  explanation.  The  vine- 
gar, acting  on  the  carbonate  of  lime  of 
the  shell,  disengages  bubbles  of  carbonic 
acid  from  the  flat,  smooth,  and  compa- 
ratively soft  under  surface ;  the  upper, 
or  convex  surfsce,  being  formed  of  a 
harder,  nacreous  material.  These  bub- 
bles accumulating  under  the  shell,  gra- 
dually raise  and  support  it,  and  being 
thus  free  to  move  with  scarcely  any 
friction,  one  shell  is  attracted  by  the 
other,  just  as  two  corks  attract  each 
other  when  placed  on  water,  and  as  the 
scattered  masses  of  a  wrecked  ship  col- 
lect together  when  the  sea  becomes  calm. 


116 


AMEBIOAN   "WOBLD's  FAIR. 


(> 


The  appearance  of  tentacula  must  be 
ascribed  to  the  imagination  of  the  ob- 
server, which  converted  the  shadows  of 
the  hubbies  of  gas  into  those  organs. 

In  support  of  this  explanation,  it 
occurred  to  me  that  artificial  e^e-stones 
might  be  formed,  capable  of  moving 
about  in  vinegar  like  tne  real  ones.  My 
first  attempts  were  with  marble,  some 
■mall  pieeea  of  which  were  formed  con- 
vex above  and  flat  below,  the  convex 
part  being  coated  with  wax.  On  placing 
these  in  vinegar,  the  marble  which  was 
loose  and  porous  in  texture,  simply  fell 
to  pieces.  A  better  result  was  obtained 
witn  a  more  compact  variety  of  carbonate 
of  lime,  Iceland  spar.  A  frameworli  of 
paper  was  first  formed  and  coated  with 
sealing-wax  in  every  part.  The  lower 
or  flat  surface  was  then  held  near  the 
flame  of  a  candle,  and  the  wax  thus 
softened,  was  pressed  down  into  some 
rasped  fragments  of  Iceland  spar.  The 
substitutes  for  eye- stones  thus  formed 
moved  about  in  vinegar  tolerably  well 
for  a  time,  and  then  stopped.  On  again 
softening  the  wax,  and  taking  up  more 
powder,  they  again  became  lively,  thus 
confirming  the  idea  as  to  the  origin  of 
the  motion. 

To  conclude; — I  am  informed  that 
these  eye-stones  are  the  opercula  of  some 
variety  of  turbo ;  the  homy  operculum 
or  lid,  which  closes  the  mouth  of  the 
common  periwinkle,  being  in  this  case 
replaced  by  a  stony  or  shelly  one. 

I  remain,  Sir,  yours,  &e., 

Cbaelbs  Tomlimson. 
Bedford-place,  AmptbUl-iquMe,  Feb.  3, 1851. 


TBB   "  AMAZON."— -XXTIMOUISHXNG   FIRS. 

Sir, — A  oorraepondent  in  yoor  last  Nmn- 
ber  has  soggested  the  adoption  of  a  oock 
(a  valve  would  be  better)  in  the  steam  pipes 
of  tea-going  steaoi  ships. 

That  the  effect  would  be  certain  so  far  as 
stopping  the  engines  is  concerned,  there  can 
be  no  doubt ;  but  in  addition  to  this,  I  would 
recommend  a  ready  and  certain  means  of 
extinguishing  fire  before  it  could  obtain  a 
mastery  over  the  combustible  material  of 
the  ship. 

I  would  suggest  that  all  ses-goiog  steam 
vessels  should  be  famished  with  a  steam- 
pipe  of  3  or  4  inches  diameter,  leading  from 
the  steam-chamber  of  the  boUer,  and  with 
branch  service  pipes  directed  to  the  various 
compartmenta  of  the  vessel  and  fitted  with 


valves,  or  stop*coeks,  which  can  be  opened 
from  the  deck. 

On  the  breaking  out  of  fire  in  any  part  of 
the  ship,  below  deck,  its  immediate  sup- 
pression would  be  certain  and  instantaneous, 
if  steam  wu  let  into  the  burning  compart- 
ments and  I  believe  that  experiments  were 
made  on  the  Thames  a  few  years  ago,  prov- 
ing the  efficacy  of  steam  as  a  pcifect  ex- 
tinguisher of  fire. 

Steam  ships,  fitted  with  a  judidons  ar- 
rangement  of  these  extinguishing  appUanees, 
woidd  be,  even  mmsh  ufir  than  sailing  v«s- 
sds,  which  have  not  such  meana  of  aafetj  at 
command. 

I  am.  Sir,  yours  respectfully, 

Jos.  Stskson. 

Northam^n,  JaDuaij  28. 

AMERICAN  "  world's  VAIR." 

We  learn,  from  the  last  Number  of  the 
Seientifle  Amariean  which  has  come  to  our 
hands,  that,  though  the  pigmy  scheme  of 
Riddle  and  Co.  (see  auU,  page  96),  is 
generally  repudiated  by  their  countryosen, 
there  is  a  project  on  foot  for  an  American 
Crystal  Pdace,  which  shall  far  transcend  our 
London  model  in  all  respects.  '*  We  have 
seen,"  says  our  oontemporary,  "  the  model 
of  a  CrysUl  Palace,  by  M.  Bogardus,  of  this 
city  (New  York),  the  wdl-known  American 
inventor,  whose  feme  is  world-wide,  and 
whose  iron  buildings  are  unrivalled  for 
strength,  simplicity,  and  beauty.  The  de- 
sign, we  hope,  will  not  be  first  applied  to 
the  dwarf  Museum  of  Riddle,  but  to  a 
World's  Fair,  to  bo  held  in  our  country  not 
many  years  hence.  The  design  is  superior 
in  all  its  details  to  the  London  Cryatal 
Palace.  It  can  be  built  ten  miles  long,  and 
all  the  harmony  of  its  parts  preserved.  The 
roof  is  entirely  new  in  principle  and  plan, 
and  it  will  never  leak— no  goods  wUl  be 
spoiled  by  passing  showers,  and  to  show 
how  mu^  prudent  utility  and  calculattng 
forethought  there  is  in  the  plan,  after  it  haa 
served  for  a  CrysUl  Palaoe,  it  can  be  taken 
down  and  made  into  a  number  of  iron  baild- 
ings  without  alteration,  one  of  which  may 
be  put  up  in  every  separate  State  of  the 
Union.  It  is  so  planned  that  none  of  the 
braces  and  binders,  which  so  disfigured  tim 
interior  of  Paztoa's  great  work,  will  be  re- 
quired i  it  will  be  simple,  yet  beautiful  and 
grand— a  design  original  and  unique,  one 
worthy  of  our  country — eminently  Ameri- 
can, yet  ootmopolito  enough  to  cover  the 
indnstrial  produots  of  all  nations,  and  to 
command  the  admiration  of  the  inhabitanta 
of  ail  lands.  The  American  who  would 
import  a  Crystal  Palace  should  bo  IrcMf* 

|MWffd," 
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THB  OPULkTlTB  PUNTBEB'   ASSOCIATION. 

Sir, — Yoa  finish  your  article  on  "  Mas- 
ters and  Men/'  in  your  Number  of  Jaao- 
ary  31t  with  what  looks  lilce  a  Tery  tellinfp 
argument  against  Working  Men's  Associa* 
tlons ;  namely,  the  fact  (as  yoa  assume  it 
to  be),  that  the  Working  Printers'  Assooia* 
tioB  had  undertaken  to  produce  more  copies 
of  ICr.  Vansittart  Neale's  pamphlet  by 
Monday  afternoon,  but  which  they  did  not 
produce  till  Wednesday  afternoon,  and  that 
this  delay  arose  from  there  being  no  one 
person  in  the  Association  who  was  respon- 
sible  to  Mr.  Neale,  or  to  whom  the  Aiso« 
mtes  were  responsible. 

As  eyery  one  of  these  three  assumed  facts 
b  a  pure  fiction  (though  I  am  sure  you  be- 
fiered  them  to  be  true),  and  as  your  asser- 
tions may  do  great  harm  to  a  most  deserv- 
ing body  of  working-men,  who  hsTc  been 
for  a  long  time  struggling  nobly  against 
great  difficulties,  I  truit  yon  will  allow  me 
to  state  the  real  facts  of  the  case,  and 
explain  how  your  mistake  arose. 

I  on  were,  I  assume^  from  your  article,  at 
the  Engineers'  Meeting  on  Monday  after- 
noon, the  26th,  and  perhaps  saw  Mr.  Neale 
bring  fifty  copies  of  hii  pamphlet  on  to  the 
platform  ;  these  copies  bad  been  struck  off 
by  themseWes,  and  bound  up  without  the 
three  last  sheets  hsTing  been  hot-preised, 
in  order  to  get  a  few  ready  for  the  influen- 
tial men  who  attended  the  Meeting.  Mr. 
Newton,  in  ignorance  of  this,  and  without 
any  previous  communication  with  Mr. 
Neale,  stated  directly  after  his  speech,  that 
more  of  the  pamphlets  could  be  had  that 
afternoon.  Mr.  Neale  was  at  the  other 
end  of  the  platform,  and  could  not  correct 
Mr.  Newton's  misstatement  at  the  time, 
and  did  not  think  it  of  sufficient  importance 
to  do  so  afterwards.  The  Printers'  Asso- 
ciation contracted  to  have  fifty  oopies  ready 
on  Monday^and  had  them ;  to  have  the 
net  ready  pn  Wednesday,  and  had  them 
too. 

Of  the  second  and  third  fictions  which 
yon  assume  to  be  facts,  they  evidently  sug- 
gested themselves  to  vour  mind  at  the  time 
you  were  writing ;  and  as  you  were  *'  by  no 
means  pnjudioed  in  behalf  of  employers 
and  against  operatives,"  it  wu  perfectly 
just,  of  course,  in  you  to  put  down,  without 
any  inquiry,  a  fancy  as  a  fact,  when  that 
fact  would  only  prove,  on  the  one  hand,  that 
the  operatives  were  ignorant  and  absurd,  and 
incapable  of  doing  work  properly,— on  the 
other,  that  masters,  in  their  present  rela- 
tions with  their  men,  were  absolutely  indis- 
pensable. Just  as  you  had,  in  a  former  page, 
with  the  same  impartiality,  given  vent  to  a 
saaar  at  the  saan's  statements  about  over- 
time, wUeh  I  tsscrt  can  be  proved  to  be 


true,  calling  it  ''  sickly  cant,"  while  you 
can  find  no  expression  of  condemnation  for 
the  abominable  hypocrisy  of  the  employers, 
who  turned  their  labourers  out  to  starve 
under  the  pretence  that  they  were  protect- 
ing them  from  the  aggressions  of  the  opera- 
tives. 

I  beg  to  inform  you  that  all  Working 
Men's  Associations  have  a  manager,  who  is 
responsible  to  the  customers,  and  that  all  the 
associates  are  responsible  to  the  manager, 
according  to  the  laws  agreed  on  between 
them.  The  least  inquiry  into  the  subject 
would  have  shown  you  this. 

I  am,  Sir,  yours,  &c., 

FrSD.  J.  FUBNIYALL. 

II,  New-square,  LIncoln'a-inn, 
February  5, 1852. 

[Our  correspondent  charges  us  with  hav- 
ing invented  three  fictions,  only  one  of 
which,  however,  he  has  condescended  to 
specify.  If  he  will  take  the  troublo  of 
reading  his  letter  again,  he  will  see  that  the 
first  of  the  three  "  assumed  facts  "  was  not 
a  fiction  of  ours,  but,  on  the  showing  of  our 
correspondent,  appears  to  have  been  in- 
vented by  Mr.  Newton,  whose  announce- 
ment, from  the  position  he  holds,  we  took 
to  be  authoritative.] 


8PR0IFICATI0K8  OF  BNGL18R  PATENTS  UK- 
nOLLBD  DURING  THB  WEEK  XMDINO 
FEBRUARY  4,  1852. 

James  Timmins  Chance,  of  Birming- 
ham. For  improwmenti  in  ih&  man^fae 
ture  of  glati.  (Being  a  communication.) 
Patent  dated  July  28,  1851. 

The  scope  of  the  present  improvements 
will  be  readily  gathered  from  the  claims, 
which  are— 

1.  The  employment,  in  connection  with 
the  same  flattening  kiln,  of  more  than  one 
flsttening  stone  or  bed,  the  same  not  being 
connected  together  by  a  common  supporting 
base  or  frame,  and  in  such  manner  that 
two  flattening  beds  or  stones  may  be  inter- 
changed without  one  having  to  pass  directly 
over  or  under  the  other* 

2.  The  combination  of  rollers  or  trucks 
with  the  prongs  or  implements  used  for 
lifting  and  transferring  plates  of  glass. 

Richard  Llotd,  of  Paris.  For  tm- 
provtmenta  in  tieam^enginea  and  in  heating 
$team.    Patent  dated  July  28,  1851. 

The  object  proposed  by  the  present 
patentee  is  to  provide  suitable  means  for 
enabling  steam-engines  to  be  worked  by 
surcharged  or  superheated  steam.  For  this 
purpose  h€  combines  with  boilers  of  any 
ordinary  croustruclion,  a  surcharger  or 
chamber  communicating  with  the  steam 
boiler,  and  heated  by  the  same  furnace,  in 
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which  the  ttp«m  ii  raiaed  to  t  high  degree 
of  teooperatare.  The  iiirchaigiD|  chamber 
if  provided  with  aaitable  Talvet  for  admit- 
ting  iteam  from  the  boiler,  and  has  also 
a  tafety-yalTO  and  a  thermometer  for  indi- 
cating the  temperature  of  the  aarcharged 
■team.  The  patentee  propoiei  to  obviate 
the  diaadvantaget  attendant  on  the  me  of 
•nperheated  steam  with  pistonf  packed  in 
t)ie  ordinary  manneri  by  tne  employment  of 
a  packing  composed  of  asbestos  cloth  r  or 
doth  made  from  asbestos  combiqed  with 
steel  wire,  or  springs  and  tallow. 

Claim, — The  combined  means  for  heating 
and  employing  steam,  as  described. 

JoBN  Workman,  of  Stamford-hill.  {For 
improvementa  in  the  manufaetur^  of  brUit, 
iiiett  ond  other  artielea  modi  of  like  mate' 
Halt.    Patent  dated  July  31,  1851. 

TMs  invention  consists  of  a  method  of 
treating  bricks  and  tiles  for  the  purpose  of 
rendering  them  impervions  to  wet  by  sata- 
rating  them  with  certain  oils. 

The  patentee  employs  for  this  purpose  an 
arrangement  of  apparatus,  in  which  the 
bricks  to  be  operated  on  are  first  subjected 
to  the  action  of  heated  air,  at  a  temperature 
of  about  500^  Fahr.,  in  a  chamber  suitably 
contrived  for  that  purpose,  and  are  then 
immersed,  while  in  a  heated  state,  in  whale 
or  seal  oil,  to  every  gallon  of  which 
there  is  added  one-fourth  of  an  ounce  of 
acetate  of  lead.  The  bricks  or  tiles,  on 
being  withdrawn  from  the  oil  bath,  are 
again  subjected  to  the  action  of  hot  air,  and 
are  then  delivered  from  the  apparatus  to  be 
•tacked,  in  which  condition  they  are  allowed 
to  remain  for  about  a  fortnight,  to  give  time 
for  the  oil  to  oxidise.  This  course  of  treat- 
ment is  adopted  when  the  bricks  are  to  be 
immersed  in  or  remain  in  contact  with 
water ;  but  when  employed  for  facing  build- 
ings, where  they  are  exposed  only  to  the 
influence  of  a  damp  atmosphere  and  occa- 
sional rain,  linseed  oil  is  used  instead  of 
whale  or  seal  oil,  and  it  is  not  necessary  to 
heat  them  before  immersion  to  so  high  a 
temperature  as  that  above  indicated ;  in 
other  respects  the  process  is  the  same  as 
just  described. 

Charles  Barlow,  of  Chancery-lane. 
For  improvemenit  in  aaw$.  (A  communi- 
cation.)    Patent  dated  July  31,  1851. 

These  improvements  consist  in  manufac- 
turing saws  with  fleam  and  chisel  teeth 
combined,  by  which  means  the  saws  cut 
more  easily,  and  are  enabled  to  clear  them- 
selves more  readily  than  those  having  one 
only  of  the  above  descriptions  of  teeth. 

For  saws  which  are  intended  to  cut  in  one 
direction  only,  the  fleam  and  chisel  teeth 
are  placed  alternately,  the  former  being  set 
in  opposite  directions,  u  usual,  while  the 
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latter  hyye  no  **  aet,"  and  act  on  the  wood 
in  the  manner  of  planes,  removing  the  stuff 
in  shavings,  instead  of  making  sawdust ;  but 
when  the  saws  are  used  for  cutting  in  both 
directions,  the  teeth  are  arranged  by  twos 
(the  cutting  edges  of  each  pair  being  turned 
in  opposite  directions),  except  at  tne  ends, 
where  there  are  a  greater  number  of  fleam 
teeth;  both  of  these  arrangements  may, 
however,  be  varied. 

Claim. — ^The  combination  |n  the  aame 
saw  of  fleam  teeth  and  chisel  teeth,  as  de- 
scribed. 

Victor  LiifoioK,  of  Cette.  ^br  eer- 
tain  improvemenU  in  rotary  and  other  iteam 
enginee.    Patent  dated  July  31,  1851. 

The  rotary  engine,  which  forms  the  subject 
of  the  present  patent,  consists  of  an  exter- 
nal cylinder  or  irregular  internal  contour, 
within  which  revolves  a  drum  fixed  to  the 
main  shaft  of  the  engine,  and  provided  with 
four  blades  or  pistons,  which  are  sucoee- 
aively  protruded  from  the  drum  to  be  acted 
on  by  the  steam  as  it  enters  the  cylinder. 
The  pistons  are  connected  in  pairs  by  links, 
so  that  while  one  is  protruded  to  its  fullest 
extent,  the  other  one  opposite  tP  it  will  be 
drawn  within  the  drum.  The  position  of 
the  drum  is  eccentric  to  the  axis  of  the 
main  cylinder,  the  interior  of  which  it 
touches  at  two  points  of  its  drcumferenoet 
and  these  points  being  packed,  to  prevent 
steam  passing,  act  as  stops  or  abutments* 
The  pistons  are  actuated  by  eccentrics  or 
cams,  external  to  the  cylinder,  for  the  pur- 
pose of  causing  them  to  be  protruded  from 
the  drum  at  the  proper  moment  to  be  acted 
on  by  the  entering  steam,  and  again  drawn 
within  it  when  Sie  steam  has  exerted  its 
impelling  force. 

C7attR«.—  X.  The  general  arrangement  and 
oonstruction  of  the  rotary  engine  described. 

2.  The  peculiar  form  of  eccentrics  or 
cams  for  working  the  blades. 

3.  The  system  or  mode  of  actuating  the 
blades. 

4.  The  Application  and  uje  of  external 
eccentrics  or  cams. 

PsTBR  RoBRBT  Drumuond,  of  Perth. 
For  improvemenU  in  ehume.  Patent  dated 
July  31.  1851. 

The  improved  churo  described  by  Mr» 
Drummond  oonsists  of  an  oval-shaped  ves- 
sel of  wood,  divided  by  a  perforated  sliding 
partition  into  two  compartments.  Each 
compartment  is  provided  with  a  daahcTf  the 
spindle  of  which  is  made  hollow,  and  haa 
valves  for  the  purpose  of  introducing  air 
into  the  churn  during  the  time  of  its  work- 
ing. The  two  dasher  spindles  are  connected 
by  a  cord  passed  over  a  pulley,  to  which  an 
alternating  moiemoDt  if  oommonioatcd  (torn. 
t  fly-wheel,  to  which  if  attached  a  handl» 
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for  let^iw  tliA  ifbol*  Ui  motioiu  The 
dashers  are  thus  ceased  to  fpoTe  eltematcly 
up  end  down,  mtrodneiiig  air  at  every 
stroke ;  and  the  process  of  ohumini;  U,  bj 
theaa  eombiiied  arrangemeate,  much  iacili- 
tated.  The  partition  which  diYidee  the 
diam  Into  compertments  slides  up  an4 
down  in  grooves,  to  enable  it  to  be  readily 
removed  for  the  purpose  of  cleaning. 

CZean.— The  combination  of  the  parts 
deieribed  ii^  »  ditf^fn* 
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Joseph  UaximlUan  aitter  voa  Winiiraxter,  of 
Sttmy-street,  Strand,  Middflosez,  Doctor  of  Law, 
for  ecrUio  ImproTemontt  in  tke  looks  of  flro  anni 
■Bd  oannon,  and  in  gun-matcbes,  or  in  the  mod*  of 
igniting  gun  ponder  used  in  gunt,  and  in  macki- 
aeiy  for  manulKtuilng  tke  tamo.  January  20 :  six 
months. 

William  Smltb,  of  Kettering,  Nortkampton. 
sgrieultuHil  Implament  maker,  for  ImprovemeuU 
In  apparatus  for  cutting  or  breaking  lump  aogar, 
and  other  vegetable  anbetanoes.  January  29;  %ix 
motttba. 

Alfred  YiDeeot  Newton,  of  Ckancery^lane,  Mid- 
dleiex,  mechanical  draughtsman,  for  improvements 
In  the  manufacture  of  pigments  or  painu.  (Being 
a  communication.)    January  29 ;  six  montbs. 

Edward  Highton.  of  Clarence-villa,  Regent's- 
park,  Middlesex,  cifll  engineer,  for  troprovemeoU 
m  electro  telegrapbs.    Januaty  29;  six  months. 

William  Longmaid,  of  Beaumont-square,  Mid- 
dlesex, gentleman,  for  improvements  in  obtaining 
gold.    January  30 ;  six  mootks. 

Owen  Williams,  of  Stratford,  Essex,  engineer, 
for  improvements  in  preparing  compositions  to  bo 
used  in  railway  and  otker  structures,  in  substit^- 
tion  of  Iron,  wood,  and  stone.  ( Being  a  communl- 
cation.)    January  31 ;  six  uiontbs. 

Charles  Cowpar,  of  Southampton  •  buUdinga, 
Chancery-lane,  Middlesex,  tor  improyeroents  in 
multiplying  motion  applicable  to  steam  engines, 
saw-miUs,  and  other  machinery  in  which  an  in- 
cteaao  of  ▼elo6ity  is  required.  ( Being  a  communi- 
cation.)   January  31;  SIX  months. 

Martyn  John  Roberts,  of  Woodbaok,  GerrardV 
CTOOS,  Bucks,  Esq.,  for  Improvements  in  agricul- 
tural Instruments.    January  51 ;  six  months. 

Alexander  Hediard,  of  25,  Rue  Taifc  Bout,  Paris, 
Prance,  gentleman,  for  iixipiovements  in  propellLag 
and  navigating  ships,  boats,  and  vessels  by  steam 
and  other  motive  power.    January  31 ;  six  months. 

Joseph  Uaythome  Heed,  late  of  the  17th  Lan- 
cers, Harrow-road,  Middlesex,  gentleman,  for  im- 
provements In  propelling  vessels.  January  31 ;  six 
months. 

Richard  Archibsld  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Company,  of  Fieet-streer,  London, 
patent  agents,  for  Improvements  In  the  purification 
and  decolonlion  of  oils,  and  In  the  apparatus  em- 
ployed therein.  (Being  a  communication.)  Ja- 
nuary 31 ;  six  months. 

William  Squire,  of  Hlgh-holborn,  late  of  George- 
slveet,  Kuston-squaie,  both  In  Middlesex,  plsno- 
fone-maker,  for  improvements  in  the  conairuction 
of  pianofortes.    January  31 ;  six  mouths. 

Alfted  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechaniMl  draughtsman,  for  improvements 
in  machinerv  for  weaving  coach-lace,  Brussels 
tapestry,  and  velvet  carpeting,  and  other  piled 
fabrics.  (BeiDg  a  communication.)  January  31; 
six  months. 

Frederick  Philip  Thompson,  of  Waterworks- 
chambers,  Orange-street,  Trafalgar-square,  engi- 
neer and  surveyor,  for  improvements  In  filtering 
and  preserving  water.    Ftbraary  2 ;  six  months. 


George  Spencer,  of  Lacey-terraoe,  Iilingtoo.  en- 
gfaieer,  fbr  nnprovements  In  the  spilngs  of  railway 
carriages,  trucks,  and  waggons.  February  2 ;  sit 
months. 

Samuel  Cunllffe  Lister  and  Jamas  Ambler,  both 
of  Manningham.  In  the  parish  of  Bradford,  York, 
manufkcturers,  ft)r  improvements  in  preparing  and 
combing  wool  and  other  fibrous  materials.  Fa- 
bruary  2;  six  months. 

l^mannel  Charles  Theodore  Groutelle,  manulkc- 
turer,  of  Rhehns,  Ibr  eertahi  improvements  In 
machinery  or  apparatus  for  preparing  woollen 
threads  and  other  filaments.  February  8;  six 
months. 

Robert  Hesketh,  of  Whnpole-street,  St.  Maryle- 
bone,  Middlesex,  for  Improvements  in  apparatus 
Ibr  reflecting  light  into  rooms  and  other  parts  of 
buildings  and  places.    February  3;  six  months. 

Pet^r  Claussan,  of  Gresbam-street,  London,  gen- 
tleman, for  impruvements  iu  the  nunufacture  of 
saline  and  metallic  compounds.  February  3;  six 
months.' 

George  Torr,  of  the  Chemical-works,  Friinley's- 
lane,  Rotherhlthe,  aninial  charcoal-burner,  for 
Improvements  In  reburning  animal  charcoal.  Fe- 
bruary 3;  six  months. 

LIST  OF  SCOTCH  FATINTft  FROM  22t!tD  OF 
DBCBMBBR,  185lt  TQ  THE  22mD  OF  JA- 
VUAAY,  1852. 

James  Macnee,  of  Glasgow,  Lanark,  North  Bri- 
tain, merchant,  for  nnprovements  In  the  manu- 
(iscture  or  production  of  ornamental  fabrics.  De- 
cember 26 ;  six  months. 

Jean  Antoine  Farhia,  Paris,  proprietor,  for  a  pro- 
cess for  nuinufacturiiig  paper  "K^m  a  certain  mate- 
rial.   December  26:  sut  months. 

Fmncis  Hastings  Greenstreet,  of  Albany-street, 
Momington-crescent,  Middlesex,  for  improvements 
in  coating  and  orQameating  ainc.  December  29 ; 
six  months. 

Frederic  Rosenborg,  Esq.,  of  the  Albany.  Middle- 
sex, for  improvements  in  the  manufhcture  of  casks, 
barrels,  and  other  like  articles,  and  the  machinery 
employed  therein.    January  2;  six  months. 

James  Alkman,  of  Paisleyi  calenderer,  for  Im- 
provements in  the  treatment  or  finishing  of  textile 
fabrics  and  materials.    January  6 ;  six  months. 

James  Gathercole,  of  Eltham,  envelope  manu- 
fiuturer,  for  improvemeuts  In  the  manufacture  and 
ornamenting  of  envelopes,  parts  of  which  improve- 
ments are  applicable  to  other  descriptions  of  sta- 
tionery, ana  in  the  machinery,  apparatus,  and 
means  to  be  used  therein.    January  8;  six  months 

Edwin  Rose,  of  Manchester,  engineer,  ibr  cer- 
tain Improvements  in  boileca  for  generating  sit am> 
January  9;  four  months. 

Thomas  Richardson,  of  Newcastle-upon-Tyne, 
for  improvements  in  the  manulacture  and  prepa- 
ration of  magnesia,  and  some  of  its  salts.  January 
12;  six  months. 

James  Warren,  of  Montague-terrace,  Mile-end- 
road,  gentleman,  for  improvements  ^»pUeable  to 
railways  and  railway  carriages,  and  improvements 
in  paving.    January  IS;  six  months. 

Alexander  Parkes,  of  Birmingham,  for  improve- 
ments in  separating  silver  from  other  metals.  J»* 
nuary  13 ;  six  months. 

Alexander  Hediard,  of  26,  Rue  Taitbout,  Taris, 
for  improvements  in  propelling  and  navigating 
ships,  boata,  and  vessels,  by  steam,  and  other  mo- 
tive power.    January  16;  six  months. 


LIST  OF  IRISH  PATENTS  FROM  21  ST  OF 
DEOIMBBR,  1851,  TO  THE  19th  OF  JA- 
KUART,  1852. 

Alphonae  Ren6  Le  Mire  de  Normandy,  of  Judd- 
street,  Middlesex,  gentleman,  and  Richard  Fell,  of 
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the  City-roftd,  in  the  tame  county,  engineer,  for 
improred  methods  of  obtaining  tnth  water  from 
Mit  water,  and  of  concentrating  solphorio  acid. 
I>eeember  22. 

Chariot  Watt,  of  Kennington,  Surrof,  ehemitt, 
for  Iroprovementt  in  the  deoompoaition  of  aalfne 
and  other  tubttaocet,  and  teoarattng  their  oompo« 
nent  partt,  or  tome  orthem«  nomeaoh  other ;  alto, 
in  the  forming  certain  eompoanda  or  oombinationt 
of  snbetaneee,  and  alto  in  the  aeparatlng  of  metalt 


from  each  other,  and  in  freeing  fhtm  fh>m  Impti* 
rttiet.    December  22. 

Matthew  Gibeon,  of  WelUngton-tercaee,  New- 
eattle-upon-Tyoe,  for  improvementt  in  macliinciy 
for  paUeriting  and  preparing  land.    January  S. 

Antoine  Dominique  8beo,  of  Slottgh,  for  improve- 
ments in  the  manufacture  of  chairs,  and  in  combin- 
ing iron  with  other  metal  applieable  to  loch,  a  nd 
other  mannfaotore.    Jan  uary  I . 
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Jan.  29     8099     T.  Fotherby  and  Son  ...  Leedt n*...  m - ...  Setting  up  bnuh. 

J.  Shaw SouthoTor  Lavet Dried  fruit  dretaing  maeUne. 

H.  A.  Hall  Spalding Pump  and  Are  engine. 

T.  H.  Ryland Birmingham... Joint  for  paratol  handle. 

H.  Field  and  Son.........  Glasgow ^,.,  Domeetlc  gat  apparatus. 

A.  Hewlett  Burlington  Arcade Caliendrum  (wig.) 

T.  Woolley  Nottingham Partt  of  the  action  of  a  pfaao- 

forte. 

J.  Bedington   Birmingham...... Hat  and  eoat  guard. 

J.  Jacquler  Wood-ttreet,  Spltalfieldt  Jtcquard  machine. 

Wolf  and  Baker Sambrook-eourt RoToiviog  ftitee-box. 

W.  Jefford  and  S.  Tur- 
ner   New  Radford,  Nottingliam Improvementt  in  twitt   laee 

brass  bobbins. 

8.  F.  Cottam  Manchester Bearings  for  spindles  of  spin- 
ning, doubling,  and  winding 
maclkines. 

T.  Smith  and  Sons Birmingham Wick-holder  and  elevator  fat 

Argand  lamps. 

J.  H.  Fiedler Addle-street TiavelJers'  expanding  bag. 

M.  Hyams  and  Co Long- lane Exhibition  cigar. 

J.  Warner  and  Sons  ....  Jewin-crescent Uigh-pretsure  valve. 
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Jan.  22       854       George  Metcalfe  .......  Algarkirk,  near  Spalding Steam  wheel. 

28       858        Rose  Jacoba Cocktpur street Lamp  or  candle  shade. 

{Diaaometer,     for   raeaeuring 
heights,  leogtht,  and  widths 
of  objects,  fto. 
28       857       F.  H.  Eiwin  ............  Lincoln't-inn »....  Lath  tailt. 
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eOMBINBD  arriKPLV  MVQIVM  OT  THB  UKITKD  8TATK8  MINT.  DBSiaNSO  BY  WKAHKltn 
FKALB,  ^CHIKT  COINBB,  AMD  C0N8TRVCTBD  BT  I.  >.  MOEfttS  AND  CO.,  09  TBtLA' 
DBLPHIA. 

Ths  general  design  of  this  engine  conforms  to  the  Gothic  or  pointed  style,  and 
its  construction  is  what  is  commonly  known  as  the  steeple  engine,  working  bj 
simple  high- pressure;  there  are,  however,  peculiarities,  and  as  far  as  is  known  to 
us,  novelties  in  construction,  which  it  is  thought  are  entitled  to  attention. 

It  will  be  observed  on  inspection  of  the  engravings,  that  it  is  a  combined  or  double 
engine,  with  the  cranks  at  right  angles;  that  it  has  no  fly-wheel,  properly  so  called, 
but  a  pulley  or  drum,  from  which  the  power  is  carried  ofi^  by  a  broad  belt  (2  feet  in 
width  j.  The  drum  is  cast  hollow,  with  chambers  in  the  periphery,  into  which  lead 
has  been  run,  to  counterpoise  exactly,  the  pistons,  triangles,  pitmen,  &c.,  so  that 
the  engine  is  in  perfect  equilibrium  in  every  position,  and  performs  its  revolutions 
in  an  equal  and  regular  manner. 

It  will  be  observed,  also,  that  it  is  perfectly  symmetrical  in  all  views,  and  that 
there  are  no  steam  or  exhaust-pipes  visible  on  the  exterior.  A  heavy  bed  plate, 
serving  as  a  base^  of  12  Inches  elevation,  supports  the  frame  and  cylinders;  it  rests 
upon  a  brick  foundation  laid  in  cement,  and  secured  by  strong  bolts  built  in.  The 
steam  passages  have  been  cast  in  the  bed-plate,  to  contey  the  steam  to  and  from  the 
chests  and  cylinders,  which  stand  vertically  upon  it.  The  pipes  which  convey  the 
steam  from  the  boilers  to  the  engine,  are  placed  in  a  passage  or  chamber,  built  in 
the  foundation,  in  which  chamber  the  throttle  valve,  controlled  by  the  governor,  is 
placed. 

The  cylinders  are  placed  eccentrically,  within  cylindrical  cases,  forming  Jackeis, 
the  intervening  space,  being  the  steam  chest,  containing  the  valve  seats,  and  long 
slide  valves,  moved  by  the  eccentrics,  which  are  placed  upon  the  shaft,  immediately 
above ;  the  eccentric  position  of  the  outer  cylinder  or  jacket,  allowing  the  required 
space  on  one  side  for  the  valve,  and  a  sufficient  space  all  round,  for  the  channels 
and  steam. 

The  cylinders  are  fitted  over  one  another,  with  conical  metallic  joints,  and  the 
cylinder-covers  contain  stuffing-boxes  for  the  piston  and  valve  rods. 

It  is  this  position  and  arrangement  of  double  eccentric  cylinders,  giving  space  for 
the  valves,  channels,  and  steam,  and  forming  a  jacket  round  the  working  cylinders, 
which  is  claimed  as  an  economic  novelty,  simple  in  its  form,  easy  of  construction, 
and  presenting  on  the  exterior  a  plain  bright  surface,  an  important  security  from 
loss  of  heat  by  radiation,  or  condensation  of  steam  in  the  interior;  and  finally, 
entirely  divested  of  the  usual  disfiguring  appendages  of  steam  channels,  pipes, 
joints,  lM« 

The  piaton-rods  and  guides  are  made  of  steel,  the  cross-heads  travel  upon  the 
latter,  with  metallic  packing  of  an  Improved  alloy,  with  tightening  screws.  The 
pistons  are  furnished  with  what  is  termed  steam  packing ;  in  other  words,  metallic 
plates,  held  against  the  surface  of  the  cylinders  by  the  pressure  of  the  steam. 

The  triangles  or  stirrups,  connected  in  the  centre  of  the  bow  with  the  piston 
rods,  are  forged  in  one  piece,  and  are  planed  up)  and  finished  bright  throughout . 

A  simple  solid  pitman  forms  the  Codnectkin  with  the  cranks,  a  double  stub-end 
and  strap  connecting  with  the  cross-head  abotti  and  a  single  ode  below,  working  on 
the  wrist-pin. 

The  shaft  Ahd  dfum  are  supported  on  tWO  oast- iron  frames,  which  conform  in 
general  features  to  a  pointed  arch  window,  Itrengthened  by  panels,  and  enriched 
by  columns,  supporting  the  pedestals,  and  carried  up  to  a  finial ;  its  exterior  being 
decorated  with  appropriate  crockets.  The  twtt  frames  are  Connected  above  the  drum, 
by  stays  and  braces,  which  are  consistent  #lkh  the  style,  so  arranged  as  to  afibrd 
space,  within  which  the  governor  stands,  centrally  and  appropriately,  to  regulate  the 
motion  of  all  that  is  below  and  around  it. 

The  engine  is  moved  by  steam  at  a  pressure  of  eighty  pounds,  and  is  intended  to 
be  run  at  fifty  revolutions  per  minute ;  this  rate  of  motion  is  malnuined  without  the 
slightest  ttbratlotti  jar,  or  noise,  and  is  calculated  to  give  a  auffloient  efieotive  force 


OOHBDnD  flTBIPLB  HNSIHS  9V  TBM  OKIUD  lUTU  HIMT.  ISt 

for  all  tlw  bMvy  ooendoiu  of  the  Mind    TIm  power  b  ifntIM,  through  lb«  •gmej 
•f  belts,  to  the  i«lli,  ud  other  otMhiMrj,  •iwmlr  but  effldiailr,  an  etidHB*  tlut 


u  meobaniec,  u  in  inor*l  acieDce,  the  beet  effect!  11117  be  produced  filth  tin  le»l 
Boiw. — IFrtaJUut  Journal.) 

tu*  auibican  kiapins  nacbihb  an  ENauiB  iKviirnoH  or  mi  fbak  list. 

Sir, — IntreDlioni  ippear  to  require  «      have  in  [he  Brst  inalanee  ftiled  of  nle- 

htppf  conjuDGtion  of  limei  and  circum-       cms,    whilst  restitig   Bolel;   upon    (hetr 

fUacee,  powerful!;  aeoonded  b;  penonal      intrindc  merits.     It  Is  onlf  through  the 

cnrtloni,  in  order  10  fluuruh  and  bear      fotteriag  influence!  applied  b;  energrtic 

d  fruit.    iDientioni  relating  ereo  to      mindt  and  enierprittng  capiuliais   that 

mott  importut  iuteresU  of  mankind,      tbcr  ban  been  able  to  take  root  in  pab- 
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lie  estimatioii.  Bat  whikt  we  award  to 
these,  the  men  of  oc/ion,  the  merit  that 
is  their  due — whilst  we  praise  the  supe- 
rior discernmeDt  which  could  at  once 
see  the  wants  of  the  age  and  the  praciical 
appropriateness  of  the  things  which  were 
to  supply  them,  let  us  not  forget  the 
men  of  invetUionf  who,  besides  this  pro* 
tiaion  of  the  mind,  were  endowed  with  the 
faculty  of  devising  the  means  which  the 
exigencies  of  the  times  required.  To  re- 
frtin  from  recognising  their  true  position 
in  regard  to  the  inTcntions  of  the  day, 
were  often  to  deprive  them  of  the  only 
reward  they  were  ever  destined  to  re- 
ceive. Whilst  we  bestow  on  Fulton  the 
honour  that  belongs  to  him,  as  an  ener- 
getic and  foreseeing  man,  let  us  not  for- 
get the  claims  of  Symington  as  being  the 
real  inventor  of  steam  navigation.  So 
abo  in  rcs})ect  to  another  invention, 
which  the  more  pressing  wants  of  the 
inhabitants  of  the  United  States  have 
induced  them  to  foster,  until  its  success 
and  notoriety  have  landed  it  in  the  very 
country  which  gave  it  birth— I  refer  to 
the  so-called  American  Reaping-machine 
— 4et  it  not  be  forgot  ton,  that  not  only 
is  it  an  English  invention,  but  that  it 
was  first  given  to  the  world  in  the  pages 
of  your  Mi^aiinc.  From  the  time  that 
I  first  saw  the  machine,  I  have  been 
haunted  with  the  ehadow  of  a  recollec- 
tion that  it  was  an  old  invention  of  our 
own;  and  I  have  now  discovered  that  it 
was  described  in  your  fifth  volume^  page 
50,  in  the  year  1825. 

The  inventor  was  a  Mr.  Henry  Ogle,  of 
Ertttgton,  near  Alnwiclc,  in  Northumber- 
land ;  and  from  the  history  he  gives  of  the 
machine,  it  appears  to  have  been  brought 
into  actual,  and  even  very  successful 
operation,  having  cut  the  corn  and  laid 
it  in  sheaves  at  the  rate  of  fourteen  acres 
a  day.  In  all  its  principal  features  it  is 
identical  with  an  American  machine,  and 
these  are  of  that  particular  character 
which  make  it  hard  to  believe,  especially 
when  we  consider  that  their  combination 
is  also  precis^y  the  same,  that  the  latter 
is  a  re- invention.  There  is  the  oscil- 
lating motion  of  a  knife,  with  teeth  in 
advance,  in  connection  with  which  it  acts ; 
and  there  is  a  revolving  beater  to  lash 
the  com  back  upon  the  knife.  The  po- 
sition of  the  horte  is  sideways  of  the 
frame ;  and  there  is  a  contrivance  to  col- 
lect and  discharge  the  corn  in  sufficient 
quantity  for  a  sheaf, — but  says  the  in- 


ventor, **  It  was  found  however  to  answef 
better  when  the  corn  was  put  ofif  by  a 
man  and  a  fork,  towards  the  horse,  as  it 
is  easier  bound,  and  leaves  the  stubble 
clear  for  the  horse  to  go  upon."  The 
only  difference  I  perceive  is  in  the  means 
of  oscillating  the  knife,  which  in  the 
American  machine  is  more  mechanically 
arranged. 

Although  the  awards  of  the  juries 
of  the  Great  Exhibition  are,  theoreti- 
cally at  least,  to  be  received  simply  as 
certificates  of  a  certain  degree  of  merit 
in  the  articles  that  came  before  them, 
and  not  as  judgments  on  their  relative 
merits  individually  compared,  much  leas 
as  decisions  on  questions  of  originality ; 
yet  as  this  principle  is  somewhat  refined, 
and  moreover,  nas  not  been  steadily 
kept  in  view,  either  by  the  public,  or 
by  the  juries,  or  indeed  by  the  Com- 
missioners themselves  in  the  regul%tion8 
sanctioned  by  them,  this  want  of  perspi- 
cuity  of  apprehension  and  inflexibility 
of  purpose  will  issue  in  manifold  injus- 
tice both  to  nations  and  individuals.  It 
is  to  be  hoped,  however,  that  in  the  pre- 
sent instance  this  communication  will  be 
in  time  to  afford  an  opportunity  of  in- 
serting in  the  forthcoming  volumes  of 
the  report  of  the  juries,  a  notice  dis- 
claiming the  award  to  the  An^erican 
Reaping-machine  as  having  been  given 
on  the  ground  of  originalily. 
I  am,  Sir,  yours,  &c., 

Bbnjamix  CaavBaToN. 


CHKSS.* 

Whatever  be  a  man's  occupation, 
generally  speaking,  he  at  intervals  stands 
in  need  of  some  relaxation.  The  body 
requires  repose  as  well  as  nourishment 
for  the  due  performance  of  its  functions. 
The  mind,  in  like  manner,  roust  have 
its  refreshing  rest,  its  proper  pabulum, 
and,  occasionally,  its  exhilarating  play- 
thing to  sport  with  and  to  unbend  itself, 
in  order  to  maintain  its  vigour  and  elas- 
ticity. An  unceasing  round  of  labour, 
either  bodily  or  intellectual,  would  ex- 
haust the  subtle  fluids  which  maintain 
both  in  condition  for  action,  and  render 
them   torpid,   inflexible,   and  locapaci- 

^^—^      M  ■  ■    — ^^^i^^i^M^i^  ■■■■■■i^a  ■^■■11    I  ^.^^M^i  I  I  ,  ^mmm^ti^im^mm^ 

»  I.  "  The  ChetR  -  player's  Hand  •  book,"  By 
Howard  Staunton,  Esq. 

II.  "  The  Chess-i»lajrer*B  Companion.**  By  the 
same  Author. 
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tared.  "  Otiare  quo  labores,*'  truly 
Bars  the  fabulist,  which,  in  homely 
English,  means  — "  All  work,  and  no 
play,  makes  Jack  a  dull  boy:"  this  is 
an  every -day  truism,  but  it  is  an  univer- 
sal one.  Be  the  employment  mental  or 
manual,  the  *^ne  quid  minis*^  maxim 
applies ;  in  either  case,  *'  too  much  of 
one  thing  is  good  for  nothing.*'  This  is 
true  even  in  youth,  when  ail  is  jocular 
and  buoyant ;  but  when  people  arrive  at 
the  shady  time  of  life,  the  truth  of  old 
Horace's  apophthegm,  "  Dulce  9st  desi- 
pere  in  (oco,'*  is  exemplified  every  day. 
When  friends  meet  for  social  enjoy- 
ment, how  much  the  stock  of  pleasure  is 
reciprocally  increased  when  each  person 
can  take  a  part  in  some  harmless  amuse- 
ment. The  great  aim  of  education  should 
he  to  make  mankind  useful  and  happy. 
When,  therefore,  so  much  familiar  en- 
joyment may  be  obtained — at  a  time,  too, 
when' it  is  most  wanted,  and  most  diffi- 
cult to  be  acquired— -clearly  little  accom- 
plishments for  amusements  should  not 
on!y  be  allowed  at  school,  but,  with 
becoming  caution,  they  should  be  incul- 
cated. The  same  lesson  that  impressed 
the  advice,  "  in  summer  prepare  for 
winter,"  should  also  convey  a  warning 
of  the  pernicious  and  ruinous  conse- 
quences of  idleness  and  gambling.  In- 
nocent amusements  should  be  taught  to 
be  regarded  with  some  esteem — vicious 
gambling  to  be  abhorred  and  shunned. 
Admitting  that  some  preparation  for  the 
dark  days  of  our  pilgrimage  should  be 
made  in  the  sunny  ones,  and  that  a 
small  stock  of  accomplishments  should 
be  laid  up  whieb  may,  and  commonly 
do,  add  much  to  sociability,  what  games 
or  amosementi,  as  the  elements  of  such 
sedentary  sources  of  enjoyment,  may 
youths,  with  the  neatest  safety,  be 
permitted  to  learn  ?  We  think  the 
game  named  at  the  head  of  this  arti- 
cle, without  atky  comparison,  must  he 
placed  first  and  foremost.  As  a  mental 
discipline,  it  is  without  a  rival  or  com^ 
petitor.  Its  very  essence  is  caution,  it 
inures  the  mind  to  anticipate  stratagems 
and  to  prevent  them  :  it  tends,  perhaps, 
more  than  any  other  exercise,  to  induce 
a  habit  of  foreseeing,  and  a  promptitude 
of  at  once  defending  and  defeating.  The 
chess- player's  skill  at  the  table  is  of  the 
same  description  as  the  generaPs  in  the 
field.  The  former  may  justly  say,  •*  Zttrft- 
nuis  effigiem  belli  :^*  their  professional 


characteristicaare  nearly  alike,^-cach  en- 
deavours to  dispose  the  lines  of  operation 
in  the  most  advantageous  manner, — 
each,  as  skilfully  as  he  can,  concentrates 
bis  forces  so  as  to  brin/^  them  to  bear, 
with  the  greatest  rapidity  and  effecr, 
upon  the  most  importaot  points  of  the 
enemy's  operations, — each  endeavours 
that  the  plan  of  attack  shall  also  form 
the  best  possible  line  of  defence,— each 
should  accustom  himself  to  act  with 
decision  on  pressing  emergencies  and  on 
the  happening  of  unforeseen  incidents, 
•—each  should  discover,  from  the  slightest 
indications,  the  designs  of  the  enemy,— ^ 
and  each  should  maintain  his  self-pos- 
session and  impcrturbed  coolness  in  rhe 
fiercest  attack  or  most  bewildering  stra- 
tegy. This  is  comparing  great  things 
with  small ;  but  we  believe  the  compa- 
rison to  be  strictly  legitimate,  and  that  it 
is  generally  admitted  to  be  just.  We 
here  adduce  it  as  an  illustration  of  the 
inherent  value  of  chess  as  a  mental  train- 
ing, and  as  a  fascinating  and  intellectual 
pastime,  which  the  Egyptians  are  said  to 
have  ranked  in  the  number  of  the  sci' 
&nce$f  and  the  invention  of  which  Mr. 
Wharton  calls  an  admirable  effort  of  the 
human  mind. 

Chess,  according  to  the  most  authentic 
testimony,  was  invented  in  India,  in  the 
sixth  century.  The  followrag  account 
of  its  origin  may  be  mythological,  but 
it  conveys  a  moral  which  should  be 
heeded,  and  may  be  useful  at  this  june« 
ture,  when  the  destiny  of  nations  and 
the  peace  of  Europe  appear  to  depend 
on  the  unrestrained  will  and  the  morbid 
ambition  of  a  reckless  and  unprincipled 
adventurer.  It  is  taken  from  Mr.  W.  -S. 
Kenny's  Chess  Exercises : — **  In  the 
beginning  of  the  sixth  century  of  the 
Christian  era,  there  was  in  the  Indies  a 
very  powerful  king,  whose  dominions 
were  near  the  mouth  of  the  Ganges* 
This  monarch  took  to  himself  the  proud 
title  of  King  of  the  Indies,  and  soon 
forgot  the  interests  of  his  people,  in 
whom  consisted  all  his  strength  and 
power.  A  Brahmlit,  or  Indian  philoso- 
pher, named  Lisaa,  touched  with  the 
misfortunes  of  his  country,  undertodc  to 
make  the  prince  sensible  of  his  conduct. 
Instructed  by  the  fatal  example  of  those 
who  bad  already  admonished  him,  the 
Brahmin  was  convinced  that  hia  lesson 
would  not  prove  of  afty  service  until  the 
prince  should  make  tbie  application  of  it 
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to  himself.  With  HUm  view,  he  hiTented 
the  game  of  chess,  wherein  the  king,— ^ 
though  the  most  considerable  of  all  the 
pieces, — is  both  impotent  to  attack  as  welt 
as  to  defend  himself  against  his  enemies^ 
without  the  assistance  of  his  subjects  and 
soldiers.  The  new  game  now  became 
famous :  the  King  of  the  Indies  heard 
of  it,  and  pitched  upon  the  Brahmin 
Lissa  to  teach  it  to  him.  Under  the 
pretext  of  explaining  the  rules  of  the 
game,  and  snowing  him  the  skill  re- 
qaired  to  make  use  of  the  pieces  for  tha 
king's  defence,  Lissa  made  the  prince 
peroeiTe  and  relish  important  truths, 
which  he  had  hitherto  refused  to  hear. 
The  king,  naturally  endowed  with  vir- 
tuous sentiments,  applied  the  instruction 
to  himself;  and  now,  convinced  that  in 
the  people's  Iotc  of  their  sovereign  con* 
sisted  ail  his  strength,  bj  a  change  of 
conduct  regained  the  affections  of  his 
people.  The  king,  out  of  gratitude,  left 
to  the  Brahmin  the  choice  of  his  reward, 
who  desired  that  the  number  of  grains 
of  corn  which  the  number  of  the  squares 
should  produce  might  be  given  to  him — 
one  for  the  first,  two  for  the  second,  four 
for  the  third,  and  so  on,  doubling  alwaya 
to  the  sixty-fourth.  The  prinoe,  asto* 
nished  at  the  seeming  modettv  of  bis 
rei|uest,  granted  it,  ana  ordered  ois  trea- 
surer! immediately  to  pay  the  sum ;  but 
when  theT  had  made  the  eslculatiooi 
they  found  that  he  had  promised  more 
than  his  vast  treasures  and  dominions 
could  pay.  Then  the  Brahmin  gavo 
him  to  understand  of  what  importanpo 
it  was  to  kings  to  be  upon  their  guard 
against  the  solicitations  of  their  minister! 
and  eourtlera." 

Chess  is  more  unlTersal  than  any 
other  pastime,  and  one  of  its  ennobling 
peculiarities  is,  that  it  is  purely  a  mental 
contest— a  battle  of  intellects ;  and  it  is 
on  this  account  that  we  have  introduced 
the  sul^ect  to  our  readers.  It  is  this 
characteristic  which  confers  on  chess  the 
pre-eminence  as  an  amusement  which  so 
justly  belongs  to  it;  and  it  is  for  this 
reason  that  we  think  Mr.  Staunton  has 
done  good  service  to  his  countrymen  by 
populariiing  the  game,  and  puuing  it  io 
such  an  attractive  form.  Its  friends  and 
promoters,  however,  should  watchfully 
guard  it  against  everything  approaching 
to  gambling  contamination,  Tbtrre  can 
be  no  leaaon  why  professional  fthess* 
playeci  ahoold  give  Iheir  time  for  no** 


thing ;  but  at  Uie  divans  and  other  plaoea, 
it  would  be  more  desirable  that  learners 
should  adopt  some  other  mode  of  pay<r 
ment  than  playing  for  stakes :  the  prao- 
tice  rather  taints  the  noble  game,  and,  to 
some  extent,  reduces  it  to  a  gambling 
contest  for  money.  We  trust  that  the 
real  friends  of  this  intellectual  amuse* 
ment,  whilst  they  deal  liberally  with  its 
professional  teachers  who  deserve  encoa-i 
rag^ment,  will  discountenance  and  de- 
nounce everr  attempt  to  make  it  a  mere 
money-|prubbing  game,  come  from  what 
quarter  it  mav.  As  we  have  remarked* 
its  great  and  distinguishing  characteristic 
now  is,  that  it  is  unalloyed  with  that 
debasing  and  truly  horrid  gambling  par- 
ticularity which  is  attached  to  cards,  and 
to  many  other  games  which,  in  them- 
selves, would  be  otherwise  harmless  aiid 
interesting. 

We  have  reason  to  know  that  thia 
truly  rational  and  intellectual  pastime 
has  become  much  more  prevalent  in  tab 
country  during  the  last  twenty  yeara 
than  it  was  before.  The  two  books  bt* 
fore  us  are  exceedingly  well  adapted  to 
extend  it  further  still.  Mr.  Staunton  ia 
a  most  accomplished  player  himself,  and 
thoroughly  imbued  with  a  proper  regard 
for  his  favourite  subject  He  has  eoi|- 
densed  an  immense  mass  of  useful  infoc<» 
mation  and  valuable  instruction  on  tho 
topic,  and  places  it  before  his  readers  iQ 
the  clearest  light.  The  author  is  not 
only  a  che8s«  player  of  the  highest  order« 
but  he  is  a  perspieuous  writer  on  tho 
suUect :  he  Knows  what  he  writes,  and 
he  has  a  very  happy  manner  of  writing 
it.  Each  of  the  books  mentioned  is  got 
up  in  Mr.  Bohn*s  neatest  style;  they 
are  sufficiently  elegant  for  a  nobleman's 
table,  and  are  published  at  a  price  which 
puts  them  within  the  reach  of  almost 
every  one.  The  author  and  publisheri 
for  their  endeavours  to  instruct  and 
please  the  public,  ought  to  find,  and  wf 
trust  they  do  find,  their  reward  in  an 
extensive  demand  for  the  works. 

The  book  that  we  have  named  first  is 
a  complete  v^de  m^cum  for  the  chess 
student.  It  comprises  all  the  necessary 
elementary  instruction  —  the  various 
openings,  with  illustrative  games;  the 
difierent  gambits  and  endinga  of  games. 
There  is  also  a  verv  large  number  of 
games  which  have  ueen  played  by  the 
moat  celebrated  players  in  this  country 
andoa  tho  Gontment;  with  hqIoi  Bt«(> 


ing  the  anthov't  opiQion  upon  ^rtain 
moTefl.  We  fancy,  the  games  of  ebeaa, 
as  pttbliahed  in  some  books,  are  made  to 
sell ;  tbej  appear  to  hate  been  formed 
much  in  the  same  way  as  a  writer  makes 
Peter  and  John  argue  with  each  other ; 
Peter  is  made  to  reason  so  that  John 
must  get  the  best  of  it — exactly  in  the 
same  manner,  one  player  is  made  to 
play  so  that  the  other  may  win— other* 
wise  it  Is  impossible  to  say  why  certain 
stupid  rooyes  were  made.  Mr.  Staun- 
ton's games  are  generally  free  from  this 
trait,  and  very  instructive.  There  is 
one  peculiarity  in  Mr.  Staunton's  bookp 
whicn  considerably  enhances  their  value. 
We  mean  the  notation  he  has  adopted  in 
giving  his  games.  If  any  one  will  turn 
to  the  article  "  Echecs,*'  "  Dictionnaire 
dea  Jeuz,*'  to  ''  Philidor,"  &o.,  the  ad- 
Tantage  of  Mr.  Staunton*9  notation  will 
be  readily  perceived. 

The  second  book  mentioned,  '*  The 
Companion,"  is  intended  as  a  book  of 
exercises  for  learners  of  the  game  who 
aim  at  pro6ciencT.  It  contains  a  very 
large  number  of  games  played  by  the 
antnor  and  others  at  various  odds  |  and 
of  games  classified  according  to  theii^ 
partiottlar  openings.  The  great  chei^ 
match  between  Enslanc]  and  France» 
which  was  decided  By  the  author's  de« 
featiog  M.  St.  Amant  is  given.  These 
games  are  narticularly  interesting,  inas? 
moch  as  tne  time  occupied  by  each 
player  in  making  certain  moves  is  given. 
There  are  various  other  games  playe4 
by  the  author  with  Bfr.  Cochrane,  Cap- 
tain Evans,  Mr,  Harrwits,  &c,  Thia 
latter  gentleman  has  gained  considerable 
oelebrity  bv  his  feats  at  playing  chesa 
hlindfoided.  Writers  on  chess  relate 
as  A  sort  of  prodigy  that  Sacheri,  a 
Jesuit  of  Turin,  who  possessed  a  most 
surprising  memory,  could  play  at  chess 
with  three  different  persons  without  see** 
ing  either  of  the  boards.  His  repre- 
sentative merely  informing  him  of  every 
move  of  his  adversary,  Sacheri  would 
direct  him  which  piece  to  play,  and  con- 
versed with  the  company  all  the  time. 
If  there  happened  a  dispute  about  the 
situation  of  a  piece  or  pawn,  he  would 
repeat  every  move  made  by  the  parties 
from  the  beginning  of  the  game,  in 
order  to  ascertain  the  situation  where  the 
ptce  ought  to  stand.  We  believe  Mr. 
Harrwits,  at  Glasgow  and  oth'sr  places, 
has  even  exceeded  this  apparently  asto« 


nishing  power  of  memory.    Mr.  Harr- 

witx,  however,  has  competitors  in  these 
wonderful  memory  achievements.    Mr. 
Drewe,  of  St.  John'S'Wood  Academy, 
can  perform  the  same  exploits — at  least, 
nearly  the  same.    We  happened  to  meet 
him  a  few  months  ago  in  Exeter,  where 
he  played  two  games  at  once,  blindfold, 
witn  two  of  the  best  amateur  players  in 
that  neighbourhood.  One  of  the  players 
was  beaten  at  the  end  of  three  hours  and 
a  half;  to  the  other,  at  the  end  of  five 
hours,  Mr.  Drewe  resigned.     During 
this  long  contest,  we  could  not  see  that 
the  blindfolded  nlayer  had  in  any  man« 
ner  missed  a  clear  perception  of  the 
true  position  of  the  games ;  up  to  the 
time  of  his  making  a  slight  slip,  which 
enabled  his  keen-eved  and  wide-awake 
opponent  to  go  a-nead,  we  could  not 
perceive  that  Mr.  Drewe  had  made  the 
smallest  error.    We  do  not  knuw  any 
writer  on  mental  philosophy  who  has 
attempted  to   explain   the    process  by 
which  such   astonishing   performances 
are  accomplished.    When  various  pieces 
have  again  and  again  been  moved  into 
different   positions — many   taken — the 
kings  castled,  &c.,  &c,,  the  power  of 
holding  all  this  in  the  mind,  on  several 
boards,  must  be  immense.    We  fancy 
the  abstraction  must  be  much   of  the 
same  kind  as  that  which  enables  a  per- 
son to  multiply  six  or  eight  figurea  by 
as  msny  different  ones,  and  to  say  what 
the  product  is — this  power  we  happen  (o 
know  can  be  increased  almost  ad  libitum 
by  practice ;  the  process  of  multiplying 
soon  becomes   easy,   b||t  the    greatest 
stietch  is  in  counting  upi  or  finding  the 
result.    We  have  been  givep  to  under^ 
stand  that  Mr.  Drewe  is  engaged  upon  a 
work  for  publication,  in  which  be  intends 
to  give  some  account  of  the  mental  pro- 
cess by  which  such  powers  are  acquired  ; 
we  think  if  he  treats  the  subject  correctlv 
and  philosophical iv,  that  his  book  will 
be  interesting  and  instructive.     If  it 
depends  upon  any  sort  of  discipline  or 
preparation,  Mr.  Drewe  is  well  quali? 
ied  to  state  what  it  is  {  and  unless  it  can 
be  so  acquired— if  it  rests  on  any  pecu<; 
liar    intellectual  facuUv,  such    as   that 
which  once  enabled  George  Bidder  to 
make   such    surprising    calculations  — r 
though  he  oonla  not  describe  how  ho 
did  it ;  writing  on  the  subject  will  be  qf 
little  service— nevertheless  we  shall  like 
to  sec  Mr.  Drewe'a  workv  We  have  not 
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however,  adverted  to  these  singalar  per- 
formances   by   way  of    inducing    our 
readers  to  become    the  rivals  of   Mr. 
Harrwits    or    Mr.    Drewe.      If  their 
achievements  in  this  way  result  from  any 
peculiar  and  uncommon  mental  power 
which  they  possess,  there  ends  the  mat- 
ter ;  but  if  it  requires  any  sort  of  pre- 
paration, it  changes  the  aspect  of  the 
thing.     In  that  case,  whilst  these  gen- 
tlemen excite  our  astonishment  by  their 
powers  of  intellect,  we  should  be  in- 
clined to  think  that  it  is  a  waste  of  men- 
tal strength — it  is  the  employing  a  fifty- 
horse  power  of  the  brain  to  crack  a  nut 
of  amusement    We  admire  the  uncom- 
mon gift;  but,  upon  the  eui  bono  prin- 
ciple, we  do  not  profess  to  feel  much 
regard  for  its  application.    Unless  the 
feat  depends  upon  some  uncommon  and 
spontaneous  faculty,  it  is  converting  the 
most  precious   mental  gifts  into  mere 
matter  of  wonderment — not  exactly  un- 
like a  man*s  walking    with    his    head 
downwards,  or  eating  knives  and  forks ; 
still  the  high  and  rare  intellectual  force 
is  spent  to  very  nearly  as  little  utility. 
Whitehead's  poem  of  "  The  Youth  and 
Philosopher,"  with  respect  to  the  skill 
and  juagment   thrown    away   and   the 
lime  profusely  squandered  —  supposing 
that  these  chess  feats  are  the  result  of 
mental    exercise — would    not    unfairly 
appW  to  such  an  immense  stretch    of 
intellectuality  for  such  a  purpose.    Hea- 
Ten*s  rarest  and  highest  gifts,  in  our 
opinion,  should  not  be  wasted  in  aim- 
less display,  which  proves  that  the  ex- 
hibitor possesses    enormous  powers  of 
memory  and  abstraction,  and  that  he 
throws  them  away  simply  upon  matters 
of  raree-show.     If  any  of  our  readers 
should  fortunately  be  endowed  with  such 
rare  gifts,  we  trust  that  they  will  hus- 
band them  for  'some  more  befitting  em- 
ployment.   Our  aim  in  introducing  the 
game  of  chess  to  their  notice  has  been 
not  to  lead  them  to  waste  their  time  in 
such   displays,  but  to  advise  them   to 
make  themselves  acquainted  with,  at  any 
rate,  the  elements  of  this  intellectual 
amusement,  and  taking  to  this  notion 
the    fact    that    Mr.    Staunton    in    his 
"  Hand  book  *'  will  give  them  every 
information  on  the  game  in  the  neatest 
manner,  at  the  cost  of  fire  shillings ; 
and  that  if  they  wish  to  make  them- 
selves proficient   in    the  pastime,    for 
another  Are  thillings,  they  may  obtain 


the  '<  CoupANioK,"  and  thus  become 
possessed  of  a  chess-player's  library. 


njOBTB'S  SLKCTRO-MAONETIC   KNGIN'K. 

Sir, — Will  you  permit  me  to  snljoin 
a  few  remarks  to  those  of  your  Birming- 
ham correspondent,  relative  to  electro- 
magnetism,  which  were  inserted  in  your 
Journal  of  the  lOlh  inst.  I  was  not 
aware,  until  I  saw  that  communication, 
that  such  a  disastrous  attempt  had  been 
made  as  to  construct  a  working  engine 
on  Hjorth's  principle.  It  would  not  be 
difficult  to  snow,  theoretically,  that  the 
increase  of  battery  surface  must,  accord- 
ing to  that  plan,  be  as  the  square  of  the 
size  of  the  labouring  force ;  and,  takinr 
the  amount  of  battery  surface  required 
to  work  the  model,  of  which  we  were 
permitted  a  glance  at  the  Exhibition,  at 
a  minimum,  the  increase  of  the  size  of 
the  different  parts  to  represent  a  foor 
horse- power  engine  would  require  an 
amount  of  battery  surfiiuse  altogether 
destructive  of  any  hope  of  employing 
this  interesting  source  of  power  econo- 
mically. Truth,  however,  in  this  eaae, 
as  usual,  lies  between  two  extremes; 
and  the  failure  of  the  plan  alluded  to 
cannot  be  construed  into  a  legitimate 
discouragement  for  the  application  of 
other  methods,  founded  upon  principles 
which  the  artisan  and  the  analyst  alike 
admit  as  correct,  and  employ  as  inch 
every  day  in  their  several  departroenta. 
Let  a  bar  of  soft  iron  be  held  within  a 
quarter  of  an  inch  of  Henley's  large 
electro-magnet,  acted  upon  by  two  small 
Grove's  batteries,  and  tne  most  seeptical 
must  allow  that  a  prodigious  attractive 
force  is  exerted  at  that  distanee  with 
comparatively  small  expenditure  of  ma* 
terial.  Indeed,  with  a  due  regard  to 
Chin's  theorem,  and  a  judicious  appliea- 
tion  of  simple  mechanical  artificeSy  I 
yenture  to  be  more  hopeful  than  your 
correspondent  as  to  the  extensive  appli- 
cation of  electro- magnetism  as  a  motive 
power.  The  difference  between  the  space 
occupied  by  coals  and  the  zinc  necessaryi 
according  to  Page's  Researches,*  to  work 
one  of  our  transatlantic  steamers,  (the 
Aiia,  for  instance)  amounts,  for  each 
voyage,  to  800  tons,  available  for  pas- 
sengers,  cotton,   or  even  gunpowder  | 


*  PkUoio^dcal  Magaxintt  Feb.,  1S5I.    Pap«r  on 
Profeisor  Page's  Researebe*. 
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and,  calculating  these  at  the  low  rate  of 
4L  per  ton,  we  have  8,200^.,  a  sum, 
with  the  price  of  the  coals,  abundantlj 
sufficient  to  pay  for  the  sine  consumed, 
and  afford  enormous  additional  profit. 
But  I  find  that  I  have  already  trespassed 
on  your  time  beyond  proper  limita,  and 
roust  not  enter  into  further  calculations. 
I  am,  Sir,  yours,  &c  , 

Ybbitas. 

Chliwiek,  Feti.  10,  1852. 


PmOTBCnON  OF   8TBAM   SHIPS.  •—  BXTIN* 
OUiaHIMO  0»   F1RB8   BY  STB  AM. 

Sir, — Id  your  last  Number,  p.  116, 
your  correspondent,  Mr.  Stenson,  sug- 
gests the  employment  of  steam  for  the 
purpose  of  extinguishing  fires  in  steam- 
ooats.  As  there  are  at  this  time  several 
other  claimants  for  this  as  a  modem 
diweovery,  permit  me  to  refer  them  to 
the  Report  of  Captain  Pringle,  R.E., 
and  Josiah  Parkes,  Esq.,  C.E.,  '<  On  the 
Causes  and  Means  of  preventing  Steam- 
boat Accidents,"  a  very  full  notice  of 
which  appeared  in  your  thirty- first 
volume  (1839). 

Among  other  plans  for  checking  the 
progress  of  fire,  the  reporters  observe 
that,  "  The  suggestions  of  Messrs. 
Maadsfay  and  Field,  and  othen,  that 
pipes  from  the  boilers  should  be  so 
arranged  as  to  convey  steam  into  the 
coal  receptacles,  and  other  parts  of  the 
vessels,  in  the  event  of  fire,  would  give 
great  addicional  security.'* 

Mr.  Stenson  says,  on  breaking  out  of 
fire,  "  its  immediate  suppression  would 
be  certain  and  instaneous,  if  steam  was 
let  into  the  burning  compartment.'*  But 
the  fact  is,  that  the  extinguishing 
powers  of  steam  have  been  greatly 
overrated.  All  the  experiments,  con- 
ducted upon  a  sufficiently  extensive 
scale,  have  tended  to  show  that  steam 
will  rapidly  extinguish  flam^,  but  that 
If  eombostion  has  proceeded  so  far  as  to 
resemble  a  €ok€  or  charcoal  fire,  the 
steam  is  partially  decomposed,  and  aids 
rather  than  checks  the  progress  of  com- 
bustion. 

In  the  combustion  of  gas,  or  of  light 
inflammable  substances  (as  wood  or 
paper  shavings,  lace,  muslins,  &c.),  or 
of  fluids  (as  spirits,  turpentine,  &c.,)  in 
eon  fined  places,  the  mere  exclusion  of 
the  atmosphere,  or  its  displacement  by 
steam,  carbonic  acid,  or  other  gas  inimi- 


cal to  combustion,  will  cause  the  fire  to 
p:ooul.  In  all  place8,  however,  in  which 
there  is  a  free  communication  with  the 
atmosphere,  or  a  large  mass  of  solid 
matter  in  active  and  violent  combustion, 
wafer  alone  can  be  relied  on  for  its 
"  certain  *'  and  •*  immediate  "  sup- 
pression. 

Thus  it  happens  that  in  the  use  of 
Phillips's  (so-called)  fire  annihilators 
upon  fires  of  the  latter  description,  as 
much  water  is  eventually  required  to 
Jinish  putting  out  the  fire^  as  would 
have  sufficed  for  its  entire  extinguish- 
ment. 

In  the  Report  above  quoted,  the  dis- 
asters by  fire  are  mainly  attributed  to 
the  circumstance  of  steam  vessels  going 
to  sea  without  a  portable  fire- engine  on 
board,  and  it  is  therein  recommended 
that  :— 

'*  All  steamers  be  provided  with  suffi- 
cient hoses  to  convey  wa'er  to  any  part 
of  the  vessel,  with  a  serviceable  outfit  of 
water- buckets;  and  a  moveable  fire- 
engine  to  be  carried  in  all  coasting, 
channel,  and  ocean-going  steamers^*'* 

Compliance  with  this  excellent  pre- 
caution saved  the  Great  fVestem  and 
the  Siriui;f  disregard  of  it  led  to  the 
lose  of  the  Amaxon. 

I  remain,  Sir,  yours,  &e., 

Wm.  Baddelrv. 

29,  Alfred -atreet,  Iilington,  Feb.  0th,  185  >. 
A    NRW  KOTARY    BNGINB. 

Sir, — You  did  »nc  the  favour  to  insert 
in  your  Number  of  the  20th  of  Decem- 
ber last,  sn  account  of  a  cheaper  method 
of  propulsion  for  railways,  suitable  for 
branch  lines,  and  in  which  a  kind  of  lo- 
comotive was  described,  adapted  to  be 
worked  bv  compressed- atmospheric  air, 
instead  or  steam.  I  now  beg  to  hand 
you  a  plan  and  description  of  a  wheel, 
which  I  think  still  better  adapted  to  the 
purpose  than  the  one  there  described^ 
the  description  is  as  follows  :-*- 

Alt  the  parts  of  the  wheel  are  hollow, 
hollow  axle,  hollow  spokes,  and  hollow 
rim. 

Fig.  1  represents  the  hollow  axle  of 
the  wheel,  in  the  middle  of  which  there 
is  a  transverse  plate  fixed,  called  a  **  stop 
plate,"  S.  P. 

The  spokes,  which  may  be  of  any 
number,  are  fitted,  half  the  number  on 

*  Aleck.  Moff'  vol.  xxxi..  p.  2S5. 
f  Ibid,  Tol.  xxlx.,p.  5. 
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one  tide  of  the  ttop-plftte,  and  the  otl^er  m  represented  by  the  dotted  lines,  fig,  1. 
half  of  the  number  on  the  other  side,  so  These  8ix>ke6  are  hollow  and  fitted  to  th^ 
that  the^  are  off  the  centre  on  the  axle,      rim,  as  seen  flg.  2. 

Fig.  1. 


The  rln  is  bolhm  and  SRMoth  through- 
Ml,  so  that  there  is  a  elear  passage  quite 
round.  There  is  a  oemmunieation  be- 
tween the  spoke  and  the  rim,  bj  a  small 
aperture,  aiNmt  one-fourth  of  an  ineh  in 
diameter,  perforated  at  right  angles  to 
the  spoke,  tbrongh  the  Inner  metal  of  the 
rim,  (see  a  snd  e,  fig.  8).  The  spokes  on 
one  vide  of  the  stop-plate  have  their 
apertures  opposite  to  those  of  the  other, 
that  is,  the  apertures  a  «  «,  are  on  a  dif* 
ferent  side  of  thoitf  spokes  to  the  aper- 
tures eee. 

The  following  is  the  course  the  steam 


wonld  take.  If  issuing  frsm  the  bofler,  it 
would  enter  the  bellow  axle  of  the  wbiMi 
at  B,  and  would  rash  on  In  a  straight- 
forward  dbeotion  until  ll  net  with  the 
•bstruetion  eibred  by  the  ftap-platOi 
8.  P. ;  it  eenscquently  eookl  not  proeeod 
any  further  in  a  straightforward  direc- 
tion, but  would  pass  along  ibo  apokes 
distinffuished  by  double  lines,  andiaBotng 
out  of  the  orifices  at  thctf  extremiiiea, 
would  fill  the  hollow  rim  of  lie  wheel. 
Having  filled  the  hollow  rim  of  the 
wheel,  the  steam  would  pass  through 
the  orifiecs  of  the  dotted  Um  apokes  ^4 


obattebtdn's  kethob  or^pmsMcma  aiBVLiisD  tilxsbubio  wnsa,  lit 

puling  tlong  the    ipokei    tbemMlvei      for  the  iniuUtioii  pf  elMitro-tal«gT>|iUc 

would  «nter  the  bollow  axle  nf  die  wheel 

ag&in  on  the  fir-side  of  the  »top-pUw, 

and  would  pui  ilong  ttie  ho'Iai*  *xle  M 

('I  f)K-  '■   t°  ''*'  condenser  or  chiranej. 

Id  taking  ihii  course,    tl)e   i(e*m    wil) 

eauie  the  wheel  to  revoUe  in  the  diree- 

tioD  of  the  UTOwa.    In  iNuing  from  ihe 

dotted  line  apokes,  it  would  repel  ihero 

from  it,  and  in  entering  the  oriflcei  of 

the  dotted  Ime  spoles   it   would    draw 

theae    towards  it;  hence  the  neoessiij 

of  tha  one  set  of  spokes  baling  their 

apertures  on  a  different  side  trom  ihote 

or  the  other. 

ThU  engine  requires  great  pressure, 
and  can  be  worked  by  sieam,  air,  or 
water.    And  though  the  pressure  re^ 

a  aired  to  work  it  must  be  lerj  great, 
le  quintil]'  need  be  but  small,  so  ibat 
the  expense  of  fuel  would  prabablj  be 
leas  than  in  an  ordiuwy  ateftm  engine 
Bj  making  the  driTing  whwla  of  locg. 
motiTes  en  ihU  ponstrugtipti  tlie  ateaiq 
may  be  admitted  into  theqi  at  once,  er 
they  maj  be  worked  bj  compretsed- 
atmoepberic  air  instead  of  steam.  Th( 
wheel  is  eaiil;  capable  of  rotating  at  the 
rale  of  eight  or  ten  miles  per  minitte. 
There  !«  no  reciprocating  action  in  it 
whateter,  tiere  not  btingeveti  any  valpei, 
and  there  la  little  doubt  that  a  locomatiTc 
constructed  on  this  prlqeiple  « oil  Id 
traverse  on  a  anitable  rallwaj  at  the  rate 
of  200  or  300  miles  per  hour.  Bailwaj* 
to  India  are  alreadv  spoken  ofj  and  if 
ever  we  are  enahlfd  to  reach  tbaf  dist- 
ant eonnlrj  In  the  conrae  of  a  few  houra, 
it  Kill  probahlj  be  by  pieaiia  of  ttlie 
engine,  or  one  of  aimilir  principle.  Tb* 
knowledge  of  an  engine  of  auch  capa- 
bility vould  lend  more  than  aBylhipg 
elae  to  bring  this  deairqble  undertaking 
Into  faTonrable  police.  This  engine  if^ 
of  eoarar,  suitable  to  other  purpose*  ifi 
which  the  steam  engine  is  applied ;  but 
of  these  it  is  not  my  present  pur)iose  |p 
•peak.  I  remain.  Sir,  yourji  respectfully, 


vavn««     i|i«BiuhTa»      >ai>aMLUMto 

tWatmtm.  Wr.  J*)in  ChUMitai,  oT  BlnnlnubMa. 

fatcul  dattd  Juni:  II,  istl.     BpcciSculoa  •n- 
rnllad DcenBbat  II,  IMI.) 

^tcifteatioi. 

OF  the  T*rioi)a  subiiances  or  cotnU- 

Bf4)Wtof  sutiaiancea  hiiber)9  employed 


132  chattkrton's  .ukthod  ok  rnoTBCTiNo  insudated  telegraphic  wires. 


vrircs,  the  most  perfect,  and  at  the  same 
time  most  easy  of  application,  is  gutta- 
percha. But  the  gutia  percha  requires 
to  be  protected  from  external  injury, 
and  from  atmospheric  influences,  and 
no  nieans  entirely  satisfactory  have  been 
yet  devised  for  the  purpose.  Iron-wire 
rope  has  been  wound  round  the  gutta 
percha,  but  it  is  liable  to  the  objection 
of  the  probability  of  air  and  water  find- 
ing their  way  between  the  strands  of  the 
rope,  especially  under  circumstances  of 
great  strain  and  pressure.  It  has  been 
also  proposed  to  enclose  the  gutta 
percha  in  leaden  tubing,  but  it  is  essen- 
tial that  the  metal  should  be  in  dose  and 
uniform  contact  with  the  gutta  percha, 
and  this  can  only  be  well  accomplished 
by  drawing  the  tubing  while  in  the 
course  of  formation,  or  as  fast  as  formed, 
over  the  gutta  percha  covered  wire ;  but 
as  such  tubing  is  now  ordinarily  manu- 
factured, the  metal,  when  forced  out 
from  the  machine  by  which  it  is  formed, 
is  at  so  high  a  temperature,  that  it  would 
injure  the  gutta  percha.  The  use  of 
leaden  tubing  for  protecting  gutta  percha 
covered  wires  has  therefore  been  hi- 
therto found  impracticable,  though  lead 
Is,  on  account  of  its  ductility  and  (com- 
parative) impermeability,  probably  su- 
perior to  any  other  metal  for  the  pur- 
pose. 

Now,  my  invention  conaista  in  an 
improved  arrangement  of  machinery 
whereby  leaden  tubing  is,  as  fast  as 
produced,  so  lowered  in  temperature,  as 
to  be  brought  over  the  gutta  percha 
covered  wire  without  injuring  the  gutta 
percha.  A  top  plan  of  this  arrange- 
ment is  exhibited  in  the  engraving.  A 
represents  the  delivery-end  of  a  hy- 
draulic lead  pipe-making  machine  of 
the  ordinary  description  (as  to  which  by 
itself  I  make  no  claim).  A',  a  long 
rectangular  framework,  which  carries 
the  additional  parts  which  are  new,  and 
of  my  invention.  BB,  are  a  series  of 
friction -rollers,  which  are  mounted  in 
the  framework,  A»,  at  about  15  inches 
apart ;  C,  represents  the  gutta  percha 
covered  wire,  which  is  required  to  be 
protected,  and  which  is  borne  by  the 
friction-rollers,  B*,  B«,  B»,  B*,  &c. ;  D, 
the  end  of  the  core  on  which  the  leaden 
tubine  is  formed ;  and  £,  a  thin  wire, 
by  wnich  G  and  D  are  connected, 
which  passes  over  the  rollers,  B^<»,  B**, 
B",  B%  B«;   F  is  a  trough  through 


which  a  stream  of  cold  water  is  kept 
constantly  flawing,  into  which  the  por- 
tion of  the  connecting  wire  between  B' 
and  B"  is  immersed ;  G  is  a  wooden 
drum,  which  is  mounted  on  a  square 
spindlo  a  little  in  advance  of  the  water- 
trough,  and  rests  in  slotted  bearings,  so 
as  to  admit  of  its  being  lifted  up  and 
removed  as  required ;  H  is  a  spur-wheel, 
which  is  attached  to  one  end  of  the  drum 
spindle,  and  gears  into  a  pinion  on  the 
end  of  a  second  spindle  H*,  to  the  op- 
posite end  of  which  last,  a  winch- handle 
iC,  is  attached.  The  mode  of  operating 
with  the  apparatus  is  as  follows : — As  the 
tubing  is  forced  from  off  the  core  D  (by 
hydraulic  pressure,  as  usual),  it  passes 
along  the  connecting-wire  E,  and  through 
the  water-trough  F,  and  thence  onwards 
to  the  gutta  percha  insulated  wire  C,  by 
which  time  it  is  so  cooled  down  as  to  be 
brought  into  contact  with  the  gutta 
percha  without  danger  of  injury  to  the 
tatter.  At  this  point  the  tube  has  a 
chain  or  cord  attached  to  the  end  of  it, 
by  which  it  is  easily  conducted  over  the 
insulated  wire.  When  any  given  length  of 
the  insulated  wire  has  been  thus  covered 
with  tubing,  it  is  cut  off,  and  passed 
through  a  die,  or  set  of  grooved  rolls 
placed  at  M,  by  which  complete  contact 
between  the  metal  and  gutta  percha  is 
effected.    From  the  die,   or  rolls,  the 

Srotected  wire  is  carried  forward  to  the 
rum  G,  and  wound  upon  it  by  turning 
the  winch-handle  K ;  and  when  the  drum 
is  full,  it  is  lifted  out  of  its  place,  and  an 
empty  one  substituted  for  it,  and  so  on. 
To  join  any  two  lengths  of  wire  which 
have  been  thus  insulated  and  protected, 
I  cut  away  the  lead  and  j^utta  percha  at 
the  ends  to  be  joined,  for  about  tf  couple 
of  inches,  so  as  to  leave  about  that  length 
of  copper  wire  bare.  I  then  tie,  twist, 
and  solder  together  the  two  exposed 
ends  of  wire,  and  make  good  the  gutta 
percha  to  the  same  size  as  the  leaden 
tubing.  I  next  slip  a  socket,  or  coupling 
joint,  about  5  inches  long,  over  the  ends 
of  the  two  lengths,  and  solder  it  to  the 
leaden  tubing  by  means  of  a  blow-pipe^ 
or  copper  bit  (preferring  to  use  for  the 
purpose  a  quickly-fusible  alloy).  The 
instant  the  joining  is  completed  eold 
water  is  thrown  over  it,  so  that  the  gutta 
percha  is  not  at  all  injured  by  the  heat. 
In  the  same  way  any  number  of  lengths 
of  wire  may  be  joined,  and  thus  a  con- 
tinuous wire  of  indefinite  length  pro* 
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daced.  Instead  of  passing  the  leaden 
tnbing  through  wster»  as  before  de- 
scribed, it  may  be  exposed  during  its 
passage  along  the  connecting  wire  E,  to 
a  current  of^eold^air,  but  this  method  I 
regard  as  less  certsin  than  the  other,  and 
do  not  therefore  recommend.  Instead 
also  of  the  lead  tubing  being  drawn  over 
the  insulated  wire  in  the  manner  before 
described,  the  insulated  wire  may  be 
drawn  through  the  tubing,  by  the  fol- 
lowing modification  of  the  process.  The 
tubine  may  be  first  drawn  to  the  required 
length  as  it  is  formed  over  a  plain  wire, 
and  the  end  of  that  plain  wire  attached 
to  the  end  of  the  insulated  wire  ;  then 
on  withdrawing  the  plain  wire  from  the 
tubing,  the  insulated  wire  would  follow 
and  occupy  its  plsce.  The  tubing  with 
the  insulated  wire  thus  introduced  into 
it  may  then  be  passed  through  a  die, 
or  between  grooved  rolls  as  would  be  the 
method  first  described.  But  this  plan 
is  much  more  operoee,  and  tedious  than 
the  other.  When  two  or  more  wires 
are  required  to  be  enclof  cd  in  one  tube, 
I  insulate  each  wire  with  gutta  percha 
or  other  analogous  material  indepen- 
dently, and  then  twist  them  together,  so 
as  to  form  a  rope,  which  rope  is  then 
subjected  to  the  same  process  as  before 
directed  to  be  employed  in  the  case  of 
a  single  wire. 


THE  OFBRATITB  SKGINUBs'   STmiKB. 
SaCOND  LBTTBR. 

Sir, — The  inquiry  into  the  '*  Relative 
Claims  of  Capitalists  and  Labourer!*," 
involves  difficulties  of  all  ports,  moral 
and  political.  Questions  of  casuistry  are 
mixed  up  in  it  with  questions  of  political 
economy.  The  provinces  of  the  clergy- 
man and  of  the  purely  scientific  inquirer 
are  both  invaded,  as  well  as  that  of  the 
legislator.  In  my  last  letter  I  quoted  a 
speech  of  one  of  the  operative  engineers, 
in  which  the  **  breathless  struggle  for 
wealth  among  the  masters,'*  was  de- 
nounced as  energetically  as  anv  popular 
preacher  could  do  it  from  the  pulpit.  And 
this  "  breathless  struggle  for  wealth,*'  is 
not  only  a  good  subject  for  pulpit  decla- 
mation, but  a  very  curious  subject  of  in- 
vestigation as  to  its  results,  considered  in 
a  purely  scientific  point  of  view.  In  its 
former,  capacity,  as  a  subject  for  decla- 
mation, everybody  in  turn  may  become 


the  preacher,  and  inveigh  against  those 
above  him  in  the  social  scale.  When  the 
operative  engineer  has  finished  his  ser- 
mon against  his  employer,  the  unskilled 
artisan  may  mount  tne  rosirum.  and 
preach  against  the  en<!inecr ;  and  when 
ne  has  done,  the  common  labourer  may 
get  up  and  declaim  against  the  artisan. 
And  so  on  down  to  the  common  pauper, 
who  with  equal  reason  and  justice,  may 
denounce  the  grasping  selfishness  of  all 
the  rest  of  the  community,  which  has 
thus  left  him  without  a  farthing.  The 
employer  of  the  engineer  may  also,  in  his 
turn,  abuse  the  banker  for  charging  so 
high  a  rate  of  interest  for  his  money ; 
one  capitalist  may  feelingly  point  out 
the  avarice  of  others;  and  so  on  ad 
infinifum. 

It  is  very  natural,  certainly,  for  the 
operative  engineer  to  "  think  it  very 
hard,'*  that  he  should  receive  so  small  a 
share  of  the  profits  of  his  employer ;  and 
should  have  to  work  so  hard  for  what  he 
does  get.  But  is  it  not  still  harder  that 
so  many  thousands  of  men,  able  and 
willing  to  work,  should  not  be  able  to 
earn  a  bare  subsistence  by  any  efforts  ? 
The  operative  engineers  are  princes  com- 
pared with  the  great  mass  of  labourers, 
i>oth  in  point  of  pay  and  work.  Still,  it 
may  be  said,  the  injustice  of  the  case  is 
not  removed  by  bringing  forward  other 
eases  of  greater  injustice.  The  operative 
engineer  will  say,  '*  It  is  of  no  relief  to 
me,  to  tell  me  that  others  are  oppressed 
as  well  as  myself.*'  True,  O  engineer  I 
But  we  must,  if  possible,  have  two  points 
clearly  stated,  understood  and  settled, 
before  we  can  go  any  further.  And  these 
two  points  are, 

1st. :  Is  there  any  injustice  or  oppres- 
sion, in  either  your  case,  or  any  other 
case  of  which  wc  have  been  speaking  ? 
If  so,  then, 

2nd. :  What  is  the  Bemedy  f 

Let  us  consider  each  point  separately. 
And  in  the  first  place,  let  us  suppose 
there  is  a  capitalist  who  employs  his 
money  in  establishing  a  manufactory,  of 
steam  engines,  say.  Now,  here  to  begin 
with,  let  us  ask  the  question,  Was  he 
bound  to  employ  his  money  in  this  way 
at  all  P  Would  it  have  been  wrong  in 
him  to  refrain  from  embarking  in  this, 
or  any  other  commercial  pursuit?  If 
not,  then,  of  course,  it  would  not  be 
wrong  if  all  other  capitalists  did  the 
same ;  that  is,  if  all  the  moneyed  men  in 
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the  kingdom  chose  to  spend  their  money 
in  eating  and  drinking,  &c.,  what  would 
become  of  the  operative  engineers  in 
that  case  P  or  any  other  operatives  P 

They  would  be  ten  tnousand  times 
worse  off  than  they  are  now,  and  yet 
would  have  no  right  to  complain.  This 
may  seem  a  farfetched  and  impossible 
case,  and  so  it  is ;  but  it  shows  the  real 
nature  of  the  question  we  are  dealing 
with,  and  the  principles  which  lie  at  the 
bottom  of  it.  If  it  be  once  granted 
that  no  man  is  obliged,  by  anv  law  of 
justice  or  conscience,  to  employ  his  capi- 
tal in  commerce  at  all,  then  it  follows 
inevitably  that  the  rest  of  the  commn* 
nity  would  have  no  ^* right "  to  complain, 
even  if  not  employed  at  all.  The  most 
they  could  claim  would  be  a  bare  sub- 
sistence as  idle  paupers.  But  many  of 
my  readers  will  not  "grant"  the  above 
proposition  at  all.  They  will  contend 
that  every  man  t#  bound  to  employ  his 
money,  not  for  his  own  private  enjoy- 
ment alone,  but  for  the  public  gooa. 
Very  well:  I  neither  contend  for  or 
against  It;  but  I  wish  the  reader  to  see 
wnat  sort  of  "questions  of  conscience" 
ftre  involved  In  this  dispute.  Most  la- 
bouring men  will  say,  "  I  am  willing  to 
work,  and  tkerefore  I  have  a  right  to  b^ 
employed."  Let  this  be  granted.  The 
next  assertion  will  be,  "  And  I  have  a 
right,  also,  to  a  fair  day* 9  tDage$  for  a 
fair  day's  work**  Now,  my  good  man, 
whether  you  know  it  or  not,  this  is 
**  communism ; "  and  the  logical  practi- 
cal result  would  simply  be,  to  throw  all 
the  property  in  the  world  into  a  common 
funo,  whence  every  man  should  receive 
an  equal  share.  For,  just  consider  % 
moment.  The  phrase  vou  have  used — 
"A  fair  day's  wages  for  a  fair  day's 
^ork" — sounds  uncommonly  plausibly 
and  honest;  hut  when  we  come  to  the 
practical  working  out  of  the  matter,  just 
see  what  would  nappen.  The  agrioul* 
tural  labourer  would  think  he  had  a 
right  to  as  good  wages  as  the  engineer. 
The  engineer  would  think  he  hiul  a  right 
to  '*  share  and  share  alike  '*  with  his 
employer.  Everybody  would  insist  00 
having  as  much  and  doing  as  little  as 
anybody  eUe.  Neither  woul^  any  one 
be  at  a  loss  for  plausible  reasons  for  his 
demands.  For  mstance,  the  agricultural 
labourer  and  the  operative  engineer 
jvould  debate  the  matter  thus : 

Agricultural  Labtmrer:  **  Why  should 


you  be  getting  thirty  shillings  or  two 
pounds  a  week:,  whilst  I  get  only  ten 
shillings  P  I  work  as  hard,  or  harder 
than  you  do.     It  isn't  fair  at  all.*' 

Operative  Engineer :  "A  pretty  de- 
mand, truly  I  Tou,  a  mere  clodhopper, 
to  ask  the  same  wages  as  a  skilled  arti- 
san like  myself!  It  is  my  d^ill — rojr 
superior  education  and  abilities — that  en- 
titles me  to  higher  wages." 

Agric.  Labourer:  **And  pray  what 
right  have  you  to  be  thus  superior  to  me 
In  education  or  ability  ?  If  it  were  not 
for  the  unnatural  state  of  society,  and 
the  oppression  of  the  rich  over  the  poor, 
/  should  have  been  as  well  educated  and 
as  skilAil  a  man  as  yourself.  You  are 
only  defending  one  injustice  by  another. 
Give  me  my  rt]^A/«,.and  I  will  soon 
show  you  that  I  am  as  good  a  man  1^ 
yourself,  and  entitled  to  as  good  wages, 
too." 

The  engineer  would  think  this  verr 
impudent  and  unreasonable;  and,  witn 
equal  cause,  everybody  would  thin^ 
everybody  else  impudent  and  unreasona- 
ble who  presumed  to  claim  sixpence  more 
than  himself  on  any  ground  whatever. 
And  80,  as  I  said,  we  should  arrive  at  a 
universal  equation  and  a  common  divi- 
sion sum;  the  Anal  result  being,  that 
each  one  of  us  would  receive  some  few 
odd  shillings,  and  henceforth  live  inde- 
pendent on  our  means,  or  die  of  starva- 
tion. 


(T$h9  eemthmed.) 


A.  H. 


MATHEMATICAL  FSaiODIOALS. 

(Continqed  ftoin  Vol.  It.,  p.44S.) 

XXVII.— r^e    Mathematical   Eepon- 
tory. —  Original  Papers  Continued, 
Art.  I.,  Vol.  II.,  Part  II.     Demon- 
stration of  a  Proposition  in  Mechanics. 
By  A.  B, 

Art.  II.  On  the  Motion  of  Penduluma 
whose  Points  of  Suspension  are  More- 
able.  In  a  Letter  from  Mr*  John 
Goagh. 

Art.  Ill,  An  Occular  Demonstration 
of  the  Forty-seventh  Proposition  of  the 
First  Book  of  Euclid.  By  Mr.  H.  (now 
Sir  Howard)  Doufflas. 

Art.  lY.  An  Investigation  of  some 
Theorems  which  are  of  use  in  obtaining 
the  sums  of  certain  inflnite  series  by 
means  of  ciroular  arcs.  By  Mr*  Jamei 
Gvinliffe. 
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Art  y.  An  InYestigttioD  of  some 
Theorems  which  are  of  use  in  obtaining 
the  Buma  of  certain  infinite  series  by 
means  of  hyperboiio  logarithms.  Bj 
Mr.  James  Cunliffe. 

Art.  YL  Solution  of  a  Dynamical 
Question  from  Atwood's  "Treatise  on 
Rectilineal  Motion.*'  By  Mr.  John 
Barry. 

*9*  This  question  includes  Simpson's 
Problem  as  a  particular  case,  a  solution 
of  which  may  be  seen  in  Art.  VI.,  Part 
Il.y  Vol.  I.,  of  the  Repa&itory, 

Art  VIL  Some  properties  of  Paral- 
lelograms, with  the  application  of  them 
to  the  moments  of  forces.  By  Mr. 
John  Gough. 

*«*  This  paper  contains  ''  a  beautiful 
Theorem  respecting  the  moments  of 
forces,"  which  "  Mr.  Gregory  has  given 
in  his  Mechanics ;"  but  since  the  demon- 
stration there  given  is  derived  "from 
the  Arithmetio  of  Sines,"  Mr.  Groogh 
flattered  himself  that  "  the  English 
reader  will  not  be  displeased  to  see  this 
interesting  proposition  In  a  geometrical 
dress.'* 

Art  yill.  Three  Problems  and  two 
Examples  illustrating  the  Use  of  the 
Mechanical  Proposition  In  Art  VI.  By 
A.B. 

*«*  At  the  close  of  this  article  the 
writer  remarks  that  *'  the  sum  of 
l  +  4  +  9  +  16  +  &€...««»i(2»i»  +  3ii«  +  ii).'' 

Art.  IX.  A  Diophantine  Problem.  By 
Mr.  James  Cunliffe« 

**  To  find  values  for  the  sides  of  a 
triangle  io  rational  numbers,  such  that 
the  lengths  of  three  right  lines  from  the 
angles  to  the  middle  of  the  opposite 
sides  may  be  expressed  by  rational 
numbers." 

•^*  Another  solution  to  this  problem 
appeared  in  Vol.  I.,  Part  II.,  Art  X., 
but  **  one  of  the  sets  of  numbers  here 
found  are  eonnderably  smaller  than  those 
found  in  the  article  referred  to." 

Art.  X.  The  Theory  of  Amicable 
Nambera.    By  John  Googh,  B«q. 

Art  XL  A  New  SolnUon  of  a  Prob- 
lem in  Insurance  of  Money  6n  Lives ;  in 
which  it  is  demonstrated  that  the  Tables 
for  that  purpose  now  in  use  are  deficient 
by  about  a  si xtj- seventh  part  of  the 
whole.     By  Philalethes  Cantabrtgiensis. 

Art  XII.  An  investigation  of  Theo- 


rems for  finding  the  sums  of  certain 
Infinite  Series,  &c.     By  Mr.  Cunlifi^e. 

Art.  XIII.  On  the  Attraction  of  an 
Infinite  Solid  Elliptic  Cylinder.  By  Mr 
Thomas  Knight 

*«*  After  determining  the  expression 
for  the  attraction  of  the  Solid,  Mr. 
Knight  corrects  an  error  made  by  La* 
place  in  his  investigation  of  the  Figure 
of  Saturn*a  Ring,  Meeh*  CeL  Lw,9f 
chap.  6. 

Art  XIV.  Two  Indetermiate  Pro* 
blems.    By  Mr.  James  Cunllfl^e. 

Art.  XV.  On  the  Proportionality  of 
the  Force  to  the  Velocity,  and  on  the 
Composition  of  Forces.  By  Mr.  Knight 

Art.  XVI.  On  the  Composition  of 
RoUtory  Motions.     By  Mr.  T.  Knight 

Art  XVII.  On  the  Bxpansionof  Cer- 
tain Functions.    By  Mr.  Knight 

Art.  XVIII.  On  the  Expansion  of 
any  Function  of  a  MultinomiaL  By  Mr. 
Thomas  Knight. 

*^*  These  expansions  are  contained 
in  two  letters  to  the  Editor,  and  are  in- 
tended to  furnish  other  demonstrations, 
&c.,  than  those  given  by  M.  Arbogast  io 
his  '*  Du  ealcuides  DMvations** 

Art.  XIX.  Demonstration  of  a  Theo- 
rem in  the  Diophantive  Analysis.  By 
Mr.  Peter  Barlon. 

(Th  6s  tm/taufd.) 


SPBCIVIOATIONS  OV  BKOLISH  PATBNTS  IN- 
ROLLBD    DURING    TRE    WBKK     XNDINO 

VKBauAaT  10, 1852. 

Jambs  Whitblaw,  of  Johnstons,  Ren- 
frew, engineer.  For  certain  improvemenii 
in  steam  enginee.  Patent  dated  July  31, 
1851. 

We  give  nofr  the  claims  of  this  speeifi* 
cation,  and  hope  soon  to  be  in  a  position  to 
lay  before  oor  readers  a  foliar  de«criptioii 
of  some  of  Mr  Wbitelaw's  improvementa. 

Ofotfiif.— 1.  Tiie  syttems  or  modea  dov 
scribed  of  eonstracting  steam  engines,  and 
ths  geaeral  arrangements  oonoeoted  there* 
with. 

2.  The  employment  and  nse  of  steam  en- 
gines fitted  with  cranks  of  a  length  more 
than  equal  to  half  the  stroke  of  the  piston, 
for  the  purpose  of  enabling  such  engines 
to  be  driven  at  a  higher  rate  of  speed  than 
can  be  accompUsbed  with  ordinary  engines 
of  a  similar  length  of  crank. 

3.  The  combination  of  the  respective 
advantages  of  long  and  short  stroked  e«- 
gines  in  one  engme. 
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4.  The  lyBtem  or  mode  of  arranging 
strain  engines  to  work  at  a  high  rate,  bj 
eausing  a  short-stroked  piston  to  actuate  a 
long  crank. 

5.  The  system  or  mode  of  securing  the 
advantages  of  the  effective  leverage  of  a 
long  cratik  with  a  short  stroke  of  the 
ptston. 

6.  The  employment  of  beam  or  side-lever 
engines,  in  which  the  three  centres  of  the 
piston-rod,  connection  main-centre,  and 
connecling-rod  centre  are  not  in  one  plane, 
or  at  the  same  level,  as  a  means  of  econo- 
mising space. 

7.  A  pecaliar  system  or  mode  of  arrang- 
ing stCflm  engines. 

8.  'l*he  use  or  employment  of  eteam  en- 
gines in  which  the  two  systems  of  placing 
the  three  working  centres  oat  of  the  same 
plane,  and  of  what  the  patentee  terms 
'*  differential  *'  or  unequally  divided  beams, 
are  combined. 

9.  The  system  or  mode  of  constructing 
steam  engines  with  hide -levers  or  beams 
working  tbrough  or  between  each  other. 

10.  The  system  or  mode  of  adapting 
steam  engines  for  actuating  screw  propel- 
lers dirrct  by  means  of  the  combination 
of  a  long  crank  with  a  short  stroke  of  a 
piston. 

11.  The  employment  or  use  in  steam 
efngines  of  curved  or  bent  differential  beams 
or  side  levers. 

12.  llie  employment  and  use  of  steam 
engines  constructed  as  described  for  pro- 
pelling vessels,  and  other  purposes. 

13.  The  construction  of  steam  engines 
wherein  the  pistun-rod  connection  is  placed 
oetween  the  fulcrum  or  main  centre  of  the 
beam  and  the  connecting-rod  centre. 

14.  A  system  or  mode  of  obtaining  a 
superior  length  of  connecting  rod,  and  of 
lowerioe;  the  beam,  in  steam  engines. 

15.  The  employment  and  use  in  steam 
engines  of  duplex  or  jointed  connecting 
rods,  and  a  sysiem  or  n:odu  of  working  the 
same  so  as  to  produce  the  same  effect  as 
that  obtained  from  ordinary  inflexible  rods 
of  a  simMar  length. 

16.  The  aystem  or  mode  of  constructing 
dooble-cylindcr  expansion,  or  WooIPs  en- 
g'nes,  wherein  one  cylinder  is  placed  on 
eaieh  fide  of  the  main  working  centre  of  the 
beam — the  effective  leverage  of  each,  or  of 
the  larger  cylinder  alone,  being  Itss  than 
the  effective  working  lever  of  the  connect- 
ing-rod end. 

17.  The  employ  ncnt  and  u?e  of  two 
shoit-»troked  cylinders,  placed  one  above 
the  othfr,  to  economize  horizontal  space  in 
differential  beam  engines. 

18.  The   system   or   mode  of  obtaining 


tQperior  uniformity  of  rate  in  ezpanaiTe 
steam  engines,  by  providing  that  the  mo- 
mentum or  inertia  of  certain  of  the  moving 
parts  shall  equalize  the  varying  steam  pres* 
sure  or  action. 

19.  The  system  or  mode  of  superadding 
weight  to  the  pistons,  working  beams,  or 
other  moving  parts  of  steam  engines  whicli 
are  comprehended  between  the  piston  and 
crank  pin,  or  of  adjusting  the  weights  of 
such  parts,  for  the  purpose  of  securing  supe^ 
nor  nniformity  of  rate. 

20.  The  system  or  mode  of  regulating  or 
adjusting  the  rate  of  steam  engines,  by  the 
addition  of  a  secondary  action  to  the  ordi- 
nary governing  apparatus. 

21.  The  system  or  mode  of  balancing  the 
external  steam  pressure  on  the  backs  of 
alide  valves  by  the  action  of  fluid  pressure 
from  beneath. 

22.  A  system  or  mode  of  constructing 
valred  pistons  or  buckets,  and  other  lifting 
or  discharge  valves. 

23.  The  application  and  use  of  flexible 
rings  or  annnlar  discs  for  backets  or  lifting 
valves. 

Charlis  CowpK&t  of  Sonthampton- 
buildings.  Chancery  lane.  For  improve'" 
mentt  in  locomotive  enyineet  and  boiiert, 
and  carriagetf  part  of  which  improoemento 
are  applicable  to  other  eimiiar  purpoaee* 
(Communication.)  Patent  dated  Jaly31,185U 

C/atmt.— 1.  A  mode  of  applying  a  lining 
of  fire-brick  or  fire-stone  in  the  lower  part 
of  the  fire-box  of  locomotive  engines. 

2.  .A  mode  of  constructing  the  ash-pnns 
of  locomotive  engines  of  a  curved  or  dished 
form,  and  of  applying  two  or  more  valves  or 
dampers  in  the  bottom  of  the  same,  whereby 
the  warping  of  the  ash  pan  and  dampers  by 
the  action  of  the  beat  is  prevented  or  dimi- 
nished. 

3.  A  mode  of  constructing  the  fire-box 
and  body  of  the  boiler  of  looomotive  en- 
gines when  the  body  of  the  boiler  is  com- 
pletely filled  with  tubes.  Also,  a  mode  of 
applying  two  or  more  boiler  bodies  in  con- 
nection with  a  single  fire-box. 

4.  A  mode  of  applying  a  steam  channel 
of  a  semi- cylindrical  or  other  suitable  form 
on  the  top  of  the  body  of  the  boiler,  for  the 
exit  of  the  steam, 

5.  A  mode  of  introducing  the  feed  water 
through  several  perforations  at  the  end  of 
the  boiler  farthest  from  the  fire. 

6.  A  mode  \>f  applying  partitions  in  the 
body  of  the  boiler,  so  as  to  cause  a  circula- 
tion and  gradual  heating  of  the  feed  water. 
Also,  the  carrying  of  these  partitions  into 
the  steam  channels  before  mentioned,  so  as 
to  stop  the  passage  of  the  waterr  and  ve( 
allow  the  passage  of  the  steam, 
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7*  A  mode  of  appljins  an  air  vessel  to 
reeeiYO  the  water  from  the  tender,  and  sup- 
ply it  to  the  feed  pumps  of  locomotive 
enghies. 

8.  The  application  beneath  the  boiler  of  a 
iBttd  ehamber  divided  into  oompartmentSy 
each  of  which  can  be  blown  out  separately. 
(Pebbles,  sheet  iron,  or  other  matters,  may 
be  introduced  into  the  mud  chamber,  for 
azpoiini;  an  extended  surface  to  receive  the 
deposit*) 

9.  A  mode  of  applying  two  or  more  chim- 
neys to  the  boilers  of  locomotive  enginesi 
with  a  blast  pipe  to  each  chimney. 

10.  The  application  to  the  chimneys  of 
locomotive  engines  of  a  disc  damper,  tum- 
iog  on  a  spindle^  and  entering  a  slit  or 
notch  in  the  side  of  the  chimney. 

11.  The  construction  of  the  chimneys  of 
locomotiv3  engines  in  various  forms  shown, 
aDd  the  application  of  a  lining  to  certain 
spark  arresten,  also  shown. 

12.  The  application  to  the  blast  pipes  of 
locomotive  engines  of  a  slide  or  other  valve 
capable  of  closing  air-light,  and  the  adap- 
tation  of  the  same  to  open  or  close  any  one 
or  more  of  two  or  more  blast  pipes  of  un- 
equal Btse. 

IS.  The  application  of  a  steam  chamber 
or  reservoir  on  the  escape  steam  pipe  of 
leoomotive  engines,  for  the  purpose  of  regu- 
lating the  blast  and  separating  the  water, 
grease,  and  other  imparities  from  the 
ateam. 

14.  The  application,  in  tlie  steam  pipe 
leading  from  a  boiler  to  an  engine,  of  a 
regulator  or  valve,  which  closes  in  propor- 
tion at  the  slide  valve  opens,  for  the  purpose 
of  taking  the  steam  off  from  the  boUer  in  a 
more  regnlar  manner. 

15.  The  application  of  a  steam  chamber 
between  the  regulator  and  the  cylinder  of  a 
looomotiva  engine,  so  as  to  render  more 
uniform  the  flow  of  steam  from  the  boiler, 
and  to  render  the  steam  more  free  from 
water. 

16.  The  application,  between  the  boiler 
and  cylinder  of  an  engine,  of  one  or  more 
regulating  chambefs,  In  entering  each  of 
which  the  pressure  of  steam  is  diminished, 
so  as  to  regulate  its  flow  from  the  boiler. 

17.  A  mode  of  applying  superheating 
steam  chambers,  or  snpcrlieating  and  regu^ 
lating  chambers,  in  the  smoke  box  or  flue 
of  a  steam  boiler,  and  a  mode  of  applying 
superheating  chambers  to  tubnlar  boilers. 

18.  A  mode  of  packing  a  spindle,  by 
making  a  part  thereof  of  a  tapering  or  coni- 
cal form,  and  causing  it  to  be  forced  into  a 
corresponding  bole  by  the  pressure  of  a 
spring,  agisted  by  the  pressure  of  the  steam 
or  other  fluid  to  which  it  is  exposed. 


19.  A  mode  of  applying^  in  Itea  of  an 
eccentric,  a  counter  crank,  adjustable  in 
length  and  position,  for  the  purpose  of  vary- 
ing the  stroke  and  lead  of  a  slide  valvei  and 
reversing  iis  motion. 

20.  A.  mode  of  applying  a  counter  crank 
parallel  with  the  main  crank  of  a  steam 
engine,  but  longer  or  shorter  than  it,  and 
carrying  another  small  moveable  countec 
crank,  capable  of  being  adjusted  and  secured 
in  any  required  position,  for  the  purpose  of 
working  the  valve,  and  varying  its  stroke 
and  reversing  its  motion. 

21.  The  application  of  a  double  counter 
crank  attached  to  the  main  crank-pin  cf  a 
steam  engine  for  driving  and  reversing  the 
slide  valve. 

22.  The  application  of  a  counter  crank  fixed 
to  tho  main-crank  pin  of  an  engine,  and 
carrying  small  additional  counter  craoka  for 
working  the  slide  and  expansion  valves. 

23.  A  mode  of  working  the  slide  valve 
and  expansion  valve  by  means  of  the  saire 
rod  driven  by  the  link  motion,  and  the 
making  of  the  expansion  valve  in  two  pieces, 
which  are  capable  of  being  brought  nearer 
together  or  removed  further  apart  by  meana 
of  a  grooved  plate,  for  the  purpose  of  vary- 
ing the  expansion. 

24.  A  mode  of  increasing  the  variations 
of  velocity  in  the  motion  of  the  slide  valves 
and  expansion  valves  of  steam  engines. 

25.  A  mode  of  regulating  the  supplv  of 
feed- water  to  locomotive  and  other  boilers 
by  working  the  feed-pumps  by  a  variable 
lever,  and  driving  such  variable  lever  with  a 
reduced  motion  from  the  cross-head  of  the 
engine. 

26.  The  construction  of  the  variablA 
lever  last  mentioned,  with  a  flanged  slot  to 
receive  a  small  sliding  block  carrying  a  pint 
on  which  is  jointed  the  connecting-rod 
which  drives  it ;  and  the  making  of  this 
lever  with  a  catch  or  catches  for  retaining 
the  block  in  various  positions.  Alao»  the 
application  of  this  arrangement  to  the  slot- 
ted levers  or  links  used  for  driving  slide 
valves. 

27.  The  construction  of  the  axle-guards 
of  locomotive  engines,  and  carriages  with 
flexible  plates,  or  with  plates  jointed  and 
provided  with  springs,  for  the  purpose  of 
diminishing  lateral  concussions. 

28.  A  mode  of  constructing  the  axle- 
boxes  and  bearings  of  locomotive  engines 
and  carriages,  so  that  they  may  bear  on  the 
collars  at  the  ends  of  the  tixles  as  well  as 
upon  the  ordinary  bearing  ^uif^ce  or  jour- 
nal. Also  a  mode  of  constructiiig  the  axle- 
boxes  and  bearings  so  that  they  m«y  btrar 
against  the  end  ot  the  axle,  and  also  against 
the  nsve  of  the  wheel. 
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29.  The  oonstfUtttion  of  Ihe  isle- box  and 
crank  boat  of  the  driving  wheela  of  engioet 
with  external  cranks,  to  that  the  axle-box 
may  bear  partly  npon  the  boti  of  the  erank. 
iilto  the  combination  of  thix  arrangemenl 
With  diihed  driving  wheels. 

SOi  A  mode  of  oonatrncting  Che  crankf 
*nd  oonnter  cranks,  by  making  the  ciank>pi> 
of  the  Biain  erank  in  one  piece  with  the 
flnl  ooonter-crank,  the  first  coontsr-crank 
pin  in  one  piece  with  the  seoond  oonnter* 
•rank,  And  the  second  crank  pin  In  one 
piece  with  the  third  oonnter  crank,  when 
three  are  need.  Also  the  application  of 
loose  rings  with  spherical  peripheries  on  the 
crank  and  coanter-orHnk  pins. 

31.  A  mode  of  fitting  one  wheel  of  a 
pair  of  wheels  of  a  railway  carriage  loose 
npon  the  axle,  and  secnring  it  by  a  ring  and 
shonlder,  or  by  two  rings,  while  the  other 
wheel  is  fixed  npon  the  axle  in  the  ordinary 
manner. 

32.  A  mode  of  packing  stnfflng-boxes 
with  a  collar  or  bnsh  of  hard  metal,  or  soft 
metal  capHble  oi  being  compressed  and 
squeezed  up  when  worn.  Also  the  appli- 
cation for  a  similar  purpose  of  two  or  more 
metallic  rings  forced  in  opposite  directions 
by  springs,  and  confined  by  X  plate  also 
pressed  np  by  a  spring. 

33.  A  mode  of  constructing  springs  for 
locomotive  engines  and  carriages  in  such 
manner  that  the  weight  comes  upon  the  plates 
successively  in  lieu  of  simultaneously.  Also 
the  making  of  the  lower  plates  of  such  springs 
progressively  thicker  than  the  upper  ones. 

34.  A  mode  of  Jointing  the  fore  car- 
riage or  body  frame  of  a  locomotive  engine 
or  carriage  by  means  of  two  pins  working 
In  transverse  and  longitudinal  slots  at  the 
front  and  back. 

35.  A  mode  of  constructing  a  break  with 
a  block  or  shoe  without  flanges,  which  is 
eapable  of  being  brought  down  quickly  npon 
the  rail  by  means  of  a  grooved  disc  or  cam, 
or  a  pinion  and  racks,  and  then  forcibly 
pressed  down  by  means  of  a  screw,  with  the 
intervention  of  a  spring  to  prevent  con- 
enssion. 

36.  A  mode  of  constructing  tender  loco- 
tnotives  with  the  driving  wheels  behind  the 
fire-box,  and  a  bogy  frame  in  front  of  the 
smoke -box,  and  without  any  wheels  between 
the  fire-box  and  smolce-box,  by  which  means 
the  centre  of  gravity  may  be  brought  rery 
low,  notwithstanding  that  large  driving 
wheels  are  employed.  Also  the  application 
of  two  or  more  pairs  of  Coupled  driving 
wheels  behind  the  fire-box  of  a  tender  loco- 
motive, or  the  placing  of  some  of  the  drir- 
ing  wheels  before  and  some  behind  the  fire- 
box, and  coupling  them  together. 


37.  A  mode  of  roofing  oyer  the  tender 
and  part  of  a  locomotive  engine,  to  protect 
the  engine  driver  and  the  coke  from  the 
weather. 

38.  A  mode  of  oonstmettng  the  wheels 
of  looomotive  engines  and  carriages  vrith 
tyres  of  a  oonical  form,  having  an  inclina- 
tion to  the  horisontal  of  not  leas  than  1  in 
4,  and  with  or  without  flanges. 

39.  The  application  of  wheels  with  ooni- 
oel  tyres,  so  that  some  of  the  wheels  of  n 
looomotive  engine  or  carriage  may  haTe  their 
tyres  inclined  in  contrary  directions  to  thoae 
of  other  wheels  of  the  sAme  engine  or  car- 
riage. 

40.  A  mode  of  applying,  on  the  driving 
ixle  of  locomotive  engines,  a  pair  of  wheela, 
one  of  which  is  loose  upon  the  axle,  and  tlie 
other  fixed  so  as  to  facilitate  the  passage  of 
the  engine  round  curves  in  the  road.  Also, 
the  applieation  of  two  or  more  such  pairs  of 
wheels  to  the  same  engine,  and  the  coupling 
together  of  those  wheels  which  act  as  driv- 
ing wheels. 

41.  A  mode  of  constructing  the  wheela 
of  locomotive  engines  with  grooves  in  their 
tyres  of  such  form  that  the  sloping  sides  of 
the  grooves  may  bear  npon  the  rail,  while 
the  deepest  part  of  the  groove  Is  out  of  con- 
tact with  the  rail. 

42.  A  mode  of  causing  a  portion  of  the 
weight  of  a  tender  to  rest  upon  a  pulley  or 
roller  on  each  side  of  the  framework  of  a 
locomotive  engine,  and  also  the  application 
of  a  stud  or  tooth  entering  a  hollow,  for 
preventing  side  oscillation  ^tween  the  en* 
gine  and  tender. 

43.  A  mode  of  applying  steam  Jackets  to 
the  cylinders,  cylinder  covers,  and  valve 
boxes  of  steam  engines. 

44.  A  mode  of  constructing  metallie  pis- 
tons, more  particularly  adapted  for  small 
engines,  or  those  which  run  at  a  great  speed. 

45.  A  mode  of  applying  the  governor  of 
Steam  engines,  to  regulate  the  degree  of  ex- 
pansion, by  means  of  valve  gear  driven  by 
counter  cranks. 

JosBPH  Manbkll,  of  Red  lion-sqnare, 
manufacturing  fancy  stationer.  J^r  im- 
prov9mtnt9  in  omatneniinjf  ptg^tr  and  oiker 
fabria.    Patent  dated  July  31,  1851. 

These  improvements  consist  in  producing 
Ornamental  patterns  or  designs  upon  paper 
and  other  fabrics,  which  are  capable  of 
being  glaxed  or  glossed  by  pressure,  by 
removing  certain  portions  of  the  glaxe,  or 
glssing  certain  portions  only  of  the  surface, 
thus  producing  a  finish,  which  fk-om  its 
resrmblance  to  woven  damask,  the  patentee 
calls  **  satin  damask  **  finish. 

When  operating  on  glossed  or  glasod 
paper,  or  woven  fabrics,  the  patentee  em- 
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ployt  ft  itnall  pUto,  hftvliig  ft  design-  Or 
pittern  cat  io  it,  which  he  places  on  the 
surface  of  the  paper  or  fabric,  and  then 
nppliet  ft  blanket  moistened  with  water, 
which  by  coming  in  contact  with  the  glased 
portions  of  the  fabric  left  uncotered  bj  the 
■tcneil  platd,  remoTes  the  gloss  therefirom, 
and  produces  a  doll  or  deadened  pattern, 
which  contrasts  strongly  with  the  glased 
ground  of  tlie  fabric.  Tht  same  effect  may 
be  produced  by  using  an  eograved  block 
■imUar  to  those  employed  in  colour  print- 
ing, to  apply  moisture  to  those  portions  of 
the  surface  of  the  fabric  from  which  the 
gloss  is  required  to  be  removed  in  order  to 
produce  the  design  or  pattern. 

When  the  pattern  is  to  be  produced  by 
partiiUy  glazing  the  surface  of  a  fabric,  steel 
plates  or  rollers  are  employed,  portions  of 
the  surface  of  which  haTC  been  dieftdened  or 
rendered  dull  by  dilute  acid,  stopping  out 
those  portions  of  the  surface  which  are 
required  to  be  left  bright  The  fabric  to  be 
ornamented  is  submitted  to  pressure  he* 
twecn  the  prepared  roller  or  plate  and  an- 
other roller  competed  of  yielding  material, 
by  which  a  design  or  pattern  is  prodaced  on 
the  fabric  corresponding  to  thst  of  the 
deadened  portions  of  the  surface  of  the  plate 
or  roller. 

Cteiflit. — 1.  Producing  upon  the  class  of 
fabrics  already  designated  ornamental,  de- 
signs or  patterns,  by  partially  remoring  th« 
glase  or  gloss  which  such  fabrics  huTs  rs- 
ceiTed. 

2.  Fsrtlally  glsslng  or  glossing  paper 
and  other  fabrics  that  are  capable  of  tecelT- 
ing  ft  gloss  by  pressure,  so  ss  to  produce 
tliereon  ornamental  designs  or  patterns  by 
contrast  of  the  dull  and  glased  portions  of 
the  surfaces  of  the  fabrics  so  treated. 

CaAftLBS  Pbrlby,  of  New  York,  machi- 
nist. For  certain  new  and  ttt</hl  imprwi- 
ment$  in  the  Tontiruetion  of  eapiiam  for 
nauHeal  and  general  purpoiei.  Patent  dated 
July  31, 1851. 

The  object  of  these  improtemeots  is  to 
enable  capstans  to  be  worked  with  greater 
facility,  and  in  a  smaller  space  than  is  re- 
quired when  they  are  set  in  motion  in  the 
ordinary  manner ;  and  with  this  view,  the 
lererage  is  applied  In  a  downward,  instead 
of  in  a  horlsontal  direction.  The  capstan 
barrel  is  mounted  on  a  cylinder,  which 
forms  the  bearings  for  two  short  shafts, 
ftftch  of  which  has  a  be^el  pinion  gearing 
into  ft  ring  of  teeth  formed  on  the  lower 
part  of  the  capstan  barrel;  and  the  ends 
of  these  shafts  are  provided  with  discs 
on  which  are  formed  eyes  to  rcceire  the 
hftodspikes  by  which  they  are  turned,  end 
Iho  capstan  barrel  set  in  motion.    It  will 


thus  be  pereeiTod  that  the  oapstia  is  isftde 
In  effect  a  powerful  Tcrticsl  windlass,  and 
from  the  power  being  applied  as  above  men- 
tiooed,  in  a  downright  diiuction,  and  with* 
out  it  being  renderMl  neeessftry  for  the  men 
to  move  round  the  cspstan,  u  is  the  case 
when  horizontal  levers  inserted  In  the 
sockets  in  the  capstan-head  are  employed, 
the  risk  of  socident  to  the  men  at  work 
fi^m  the  decks  being  In  a  slippery  state  in 
wet  weather,  and  from  other  causes,  is  much 
diminished. 

CiaimM, — 1 .  The  construction  and  arrange- 
ment of  the  cylinder,  hub,  and  spindle  to 
receive  the  capstan  barrel,  with  its  bevel 
Wheels  tsking  into  one  or  more  betel  pinions 
or  shafts,  supported ^and  working  on  the 
cylinder,  and  the  combination  therewith  of 
double-acting  pawls. 

2.  The  mode  described  of  constructing 
the  discs  with  eyes  to  receive  the  hand- 
spikest 
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Errata, 

In  the  following  formulae,  for  ascertain- 
ing the  diameters  of  pipes  (p.  76),  in  the 
January  Part,  the  figure  5  has  been  printed 
instesd  of  the  letter  S  : 
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John  Feather,  of  Keighlev,  York,  wonted-tpin  - 
ner  and  manu&eturer,  and  Jeremiah  Driver,  of  the 
aame  place,  iron  and  brass  founder,  for  certain  im- 
provements in  acrewi.    Februarys;  two  months. 

Aususte  Neaberger,  of  Rae  Tivlenne,  Paris, 
France,  lamp  mauafaetarer,  for  certain  improve- 
ments in  lamps.    February  •;  six  months. 

William  Beckett  Johnson,  of  Manchester,  Lan- 
caster, manager  for  Messrs.  Ormerod  and  Son, 
engineers  and  ironfoonders,  for  improvements  in 
railways,  and  in  apparatus  fsr  generating  steam. 
February  9;  six  months. 

Banders  Trotman,  of  Clarendon-road,  Middlesex, 
eivlt  engineer,  for  improvements  in  fountains. 
Fttbmary  • ;  six  months. 

lohn  Dennison,  of  the  firm  of  John  Dennlsoo 
and  Son,  of  Halifax,  York,  and  Darid  Peel,  of  the 
same  place,  manufacturers,  for  an  improved  lubri- 
cating compound.    February  S }  six  months. 

Ralph  Errington  Ridley,  of  Hexham,  Northum- 
berland, tanner,  for  impruvements  in  cutting  and 
zesping  machines.    February  9;  six  menilu. 

Martyn  John  Roberts,  of  Woodbank,  Oerrard's^ 
cross,  Buck»,  Esq.,  for  improvements  in  galvanic 
batteries,  and  in  obtaining  chemical  products  thexe- 
from.    February  10;  six  months. 
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John  Smith  Hu(t«n»  ^UUdLtrnt-ttMobn,  hut- 
caster,  bleacher,  and  Joseph  5Iu8j;rave,  of  the 
lame  place,  engineer,  for  a  certain  Improveineut 
or  iiaprovemvnts  to  apparalua  used  in  rhe  blench- 
ing of  yarns  and  goods.    February  19;  eix  months. 

Chrtstlan  Sehlele,  of  Oldham,  Lancaster,  ma- 
cUliiisr,  for  certain  improvements  In  obuining  and 
api^ying  motive  po^ver.  February  12 ;  six  montlis. 

William  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, civil  engineer,  for  improvements  In  the 
heddles  or  hamees  0f  haovoM  fur  weaving,  and  ia 
the  machinery  for  producing  the  same,  (being  a 
communication.)    February  12;  six  months. 


-  Job*  Slepbens,  ^f  Ktmiiacton,  Burrey,  esquire, 
for  improvements  in  obtaining  and  applying 
motive  power.    February  12;  six  moatbs. 

John  Mollafly,  junior,  of  Benton,  Lancaster,  bat- 
manufacturer,  for  eerlain  Improvements  in  machi- 
nery or  apparatus  for  manutaciurhig  hats  or  c^»s. 
Febrnary  12;  six  months. 

Charles  Louis  Barbe,  of  Mulhouse,  France,  for 
improvements  in  the  reproducing  of  drawings,  and 
in  the  mode  of  obtaining  designs,  to  be  principally 
need  in  the  eagtavlng  atirihces  for  printing  fabrics. 
February  12;  six  muoths. 
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Mt  improvements  in  machines  for  sweeping  and  cleansing  roads  and  ways  are 
embodied  in  the  machine  represented  in  figs.  1  and  2  of  the  engravings  annexed. 
Fig.  1  of  which  is  an  elevation,  and  flg.  2  a  plan.  The  distinguishing  feature  of 
this  improved  machine  is  that,  while  it  is  moved  forward  (which  may  be  done  either 
by  horse  or  manual  power)  in  a  right  line,  it  does  its  work  in  a  diagonal  or  side- 
long direction ;  that  is  to  say,  the  sweepings  are  moved  towards  the  sides  of  the 
road  or  way,  and  there  deposited  in  continuous  lines  or  heaps  ready  for  subsequent 
removal.  A  A.  is  the  framework  of  the  machine,  which  is  somewhat  similar  to  a 
cart-body.  BB  are  the  two  bearing  wheels  of  the  machine,  each  of  which  is 
mounted  upon  a  separata  axle  C.  The  outer  ends  of  the  axles  have  their  bearings 
in  the  sides  of  the  body  or  frame-work  A,  while  the  inner  ends  rest  in  bearings 
affixed  to  the  cross-bar  B,  which  occupies  a  central  position  within  the  body  or 
frame-work  A.  £  is  a  brush,  the  bristles  of  which  are  formed  of  cane,  whale-bone, 
or  other  suitable  material ;  it  is  affixed  to  the  lower  edges  of  Uie  frame  A,  and 
placed  in  a  slantinff  or  angular  direotion  in  relation  to  the  line  in  whidh  the  bearing 
wheels  of  the  machine  travel,  and  at  such  a  height  that  the  bristles  press  with  some 
degree  of  force  upon  the  surfkce  of  the  road  when  the  machine  is  in  motion.  FF 
is  a  brush  cylinder  which  is  placed  parallel  to  the  fixed  brush  E,  and  diagonajly 
across  the  frame  A,  from  which  it  is  suspended  by  three  sliding  bearings  G,  6,  G. 
These  bearings  have  racks  upon  their  upper  ends,  the  teeth  of  which  gear  into  thiee 
pinions  H,  H,  H,  keyed  to  the  shaft  I,  one  only  of  which  pinions  is  seen  in  the 
engravings.  K  is  a  handle  which,  by  being  turned,  actuates  the  shaft  I,  and  the 
sliding  bearings  G,  so  as  to  cause  the  brush  cylinder  F  to  press  more  or  less  upon 
the  surface  of  the  road,  or  to  raise  it  entirely  un  when  desired  to  be  thrown  out  of 
action.  When  the  machine  is  drawn  forward,  tne  brush  cylinder  is  made  to  rotate 
in  the  contrary  direction  to  that  of  the  bearing  wheels  of  the  machine  (as  indicated 
by  the  arrows)  by  means  of  the  following  arrangements.  To  the  ends  of  the  bear- 
ing-wheel shafts  or  axles  CC,  there  are  two  bevel  wheels  affixed,  which  gear  into 
other  bevel  wheels  MM,  which  last  give  moiion  through  the  spindles  NN,  and 
universal  joints  OO,  to  two  pitch-chain  pulleys  PP,  from  which  the  motion  is  trans- 
mitted by  the  pitch-chains  KR  to  two  piteh-ehain  pulleys  SS,  which  are  keyed  to 
the  ends  of  the  axle  of  the  brush  cylinder,  and  cause  it  to  revolve }  and  (his  action 
combines  with  the  operation  of  the  fixed  brush  £  to  cause  the  sweepings  to  be  oast 
from  the  right  to  the  left  side  of  the  machine,  where  they  are  deposited  in  a  con- 
tinuous line  immediately  behind  the  left  bearing  wheel  of  the  machine.  TT  are 
front  wheels  for  the  purpose  of  keeping  the  brushes  travelling  in  contact  with  the 
ground,  the  axle  of  which  is  free  to  turn  upon  the  centre  pin  U.  Y  are  the  shafts 
to  which  the  horse  is  yoked.  LL  are  handles  by  which  the  sliding  frames  carrying 
the  pitch-chain  pulleys,  PP,  can  be  raised  or  lowered  to  adjust  the  brush  cylinder 
when  the  bristles  are  shortened  by  wear. 

From  the  Hull  Adv$riU§rt  13M  February, 
Nsw  STaaBT-SwsBPmo  Machinb.^Obs  of  BlundeU's  patent  sweeptng-machiQes, 
manafactared  by  Mr.  Croiikill,  of  Beverley,  was  exhibited  aod  tried  in  the  streets  of  Hull 
on  Tuesday  last.  Amongst  tbose  present  at  the  trial  were  several  gentlemen  of  the  town, 
including  many  members  of  the  Board  of  Health,  the  Mayor,  the  ex-Mayor  (T.  W.  Paliqer, 
Esq.),  Mr.  Huffam  (secreUry  to  the  Dock  Company),  J.  Oldham,  C.E.  (surveyor  of  torn- 
pike- roads),  &c.,  who  expressed  their  approbation  at  the  manner  in  which  the  machine  did 
its  work.  The  sweeper  consists  of  revolving  brushes,  capable  of  being  raised  or  lowered 
at  will,  and  working  diagonally,  beneath  a  boxed-up  kind  of  cart,  inside  of  which  the  gear- 
work  is  arranged,  and  is  set  in  motion  by  (he  road  wheels  of  the  maohioe.  The  maehioe 
sweeps,  most  effectually,  six  feet  in  width  at  a  time,  and  collects  the  dirt  or  mud  for  loading 
into  the  scavengers'  carts,  with  a  rapidity  never  before  attempted,  and  by  a  mode  perfectly 
Inoffensive  to  the  passer-by.  By  this  machine  a  whole  town  may  be  swept  clean  before  the 
inhabitants  are  out  of  bed  in  the  mombg,  so  that,  in  fool  weather,  we  may  always  have 
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lift 


dam  itreetf  i  SBd  in  duty  aeaiont,  by  the  aid  of  oar  watarirorkf,  Kave  arary  atraat  effi. 
ciaatly  watered  after  the  dast  has  been  firtt  swept  off  by  the  machine.  To  make  it  more 
complete,  a  kind  of  aelf-cleaaing  cart  is  required  to  follow  the  machine,  and  take  ap  the 
refuse  that  it  deposits.  This  Mr.  Croskili  has  promised  shortly  to  produce.  Now,  as 
roads  and  streets  cost  less  maintaining  by  being  kept  dry  and  clean,  just  as  our  carpets  aud 
other  household  requisites  last  longer  when  kept  free  from  dust  and  dirt,  we  may  hail  this 
invention  as  another  instance  of  cheap  comfort  which  this  prolific  age  is  showering  upon 
society,  for  the  poor  as  well  as  the  rich  alike  to  enjoy.  Kind-hearted  people  may  say  that 
anch  machines  destroy  the  labour  of  the  poor.  But  how  can  this  be  the  case  ?  At  present 
the  expense  of  having  a  sufficient  number  of  men  employed  to  keep  our  streets  and  roads 
as  clean  as  the  machine  would  keep  them,  precludes  the  possibility  of  so  desirable  an  objeot 
being  attained.  Consequently,  we  haye  dirty  streets  and  bad  roads,  with  partial  employ- 
ment of  the  poor.  Whereas,  by  the  constant  use  of  the  sweeping-machine,  we  may  have 
perfiBctly  clean  streets  and  good  roads  at  a  price  not  exceeding  the  present  oosti  and,  at  tho 
same  time,  give  employment  to  as  many  persona  as  are  now  employed-^a  great  aaTiag 
baittg  effeoted  in  the  oost  of  materials  for  keeping  the  streets  and  roads  in  good  repair* 
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Sir, — Will  yon  allow  me  to  make  a 
few  remarks  on  the  subject  of  the  mus- 
ket and  rifle.  The  ball  fired  from  a 
Bmootb  bore  is  kept  by  its  weight  in 
eloaer  contact  with  the  lower  side  of  the 
btfrel  than  with  the  other  side.  This 
makes  the  ball  roll  along  the  barrel, 
giving  it  a  revolution  round  its  axis  at 
right  angles  to  the  line  of  flight  when  it 
leaves  the  muxzle. 

Any  projection  from  the  ball  is  thus 
presented  to  the  air  every  few  feet,  ma-> 
terially  increasing  the  resistance  of  that 
medium,  and  creating  a  tendency  to 
deviate  from  the  true  line.  If  the  ball 
does  not  fill  the  bore,  it  has  a  tendency 
to  jump  up  and  down  as  it  passes  out, 
acquiring  a  motion  very  unfavourable  to 
a  true  flight  This  is  the  case  in  the 
army  musket.  All  smooth  bored  guns 
should  be  loaded  with  loose  powder, 
poured  in  either  from  a  flask  or  blank- 
oartridge — a  piece  of  greased  flannel  or 
calico  laid  on  the  rouzslei  the  ball  placed 
upon  it,  and  pressed  down.  The  greased 
patch  cleans  the  barrel,  keeps  the  ball 
steady,  and  prevents  all  windage.  With 
a  common  double  gun  thus  loaded,  I 
have  frequency  shot  trout  lying  still  or 
in  motion ;  and  one  day  broke  the  hind 
legs  of  a  rabbit  at  fifty  yards,  running. 
The  gun  was  17  bore,  and  the  bullets 
were  19. 

The  rifle,  however,  is  the  proper  wea- 
pon for  warfare.  The  principle  of  the 
rifle  consists  in  giving  the  ball  a  revoiu* 
lion  round  its  axis  coincident  with  the 
line  of  flight.  Any  inequality  in  the 
ball  is  thus  presented  to  the  air  in  dif- 
isrent  positiomi  at  every  part  of  the  re* 


volution.  A  tendency  to  deviate  to  the 
rigbt  is  thus  met,  and  counteracted^  bv 
an  equal  tendencv  to  deviate  to  the  len 
at  the  next  half  revolution,  and  thus 
the  hall  is  kept  straight  in  its  flight. 
This  revolution  is  caused  by  cutting 
grooves  in  the  inside  of  the  barrel^ 
winding  spirally  round  it.  These  grooves 
cut  into  the  ball,  forcing  it  to  follow  their 
inclination,  and  giving  it  the  required 
revolution.  In  a  harrel  2i  feet  long,  the 
grooves  wind  a  little  more  than  half 
round,  so  that  the  ball  makes  a  full  revo- 
lution every  4i  feet,  or  thereabouts.  The 
grooves  should  be  small  and  sharp,  not 
wide  and  square.  The  sharp  grooves 
cut  the  greased  patch  and  lefd  like 
knives,  and  the  ball  is  pressed  home  on 
the  powder  with  ease,  and  no  damage 
to  its  shape.  The  square  grooves  re- 
quire much  force  to  oe  applied  to  the 
bullet,  which  is  thus  flattened  in  front. 
The  resistance  of  the  air  is  much  in- 
creased in  consequence.  With  a  wooden 
ramrod,  best  made  of  lancewood,  fitted 
with  a  brass  knob  about  seven-eighths  of 
an  inch  in  diameter  at  one  end,  and  a 
brass  cap  at  the  other,  hollowed  to  fit 
the  surface  of  the  ball,  a  sharp  grooved 
rifle  can  be  loaded  as  easily  as  a  sports, 
man  can  ram  down  a  punched  wad  upon 
the  small  shot  he  uses.  If  the  bore  is 
20  before  the  rifles  are  out,  the  ball 
should  be  18. 

In  1841,  I  got  a  sharp-grooved  rifle 
from  Meiisrs.  IloUis,  11,  Weaman-row, 
St.  Mary's  -  square,  Birmingham,  It 
carried  a  19  bail  and  19  grains  of  pow* 
der.  With  that  rifle  I  have  hit  numbers 
of  trout  and  eels,  boib  still  and  in  m4H 
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tHm;  asalmoD  in  motion;  atroat,  10| 
inches  lon^,  at  the  distance  of  60  yards 
from  the  bridge  on  which  I  stood;  a 
gentlemati's  fishings  Kne,  as  be  was  fish* 
ing  with  a  worm,  at  20  paces ;  a  plumb* 
line  often  at  90  paces ;  a  hare,  crossing 
me  at  speed,  at  80  yards ;  two  rats  bolt- 
ing from  a  ferret,  and  one  swimming 
aeroes  a  pond*  I  mention  these  shots,  to 
show  that  a  man  who  only  uses  the  rifle 
for  amosement,  can  hit  small  objects; 
why,  then,  should  not  soldiers,  whose 
boaineas  it  is  lo  hit  a  mark,  be  able  to 
use  a  rifle  with  preciiion  P  The  aforesaid 
rifle  I  put  one  oay  in  the  hand  of  a  man 
who  had  never  fired  a  bullet  in  his  life ; 
and  I  saw  bimi  at  the  first  shot,  kill  a 
magpie  140  yards  off.  With  another 
sharp-grooved  rifle  from  Messrs.  HoUis, 
carrying  a  27  ball  and  14  grains  of  pow- 
der, I  have  done  good  execution  among 
he  trout  and  salmon.  One  day  I  bagged 
i  1  eels  in  motioa  out  of  14  shots.  An- 
other day,  at  the  second  shot,  I  broke 
the  back  of  a  grouse  on  the  ground,  at 
90  yards ;  and  I  grated  another  at  1 30 
yards. 

With  respect  to  rifle  companies,  wait 
not  till  the  machinery  of  Government  is 
put  in  motion.  I>et  every  gentleman,  in 
Lis  own  locality,  invite  the  young  men 
of  all  classes  to  assemble  once  a  week 
for  an  hour  or  two.  Let  him  procure  a 
plain,  sharp'grooved  rifle,  and  teach  the 
men  to  load  for  themselves  and  fire  at  a 
mark.  A  field,  with  a  high  bank  to 
eatch  t1|e  balls,  can  be  met  with  almost 
anywhere;  or  a  high  wall  will  do  as 
well.  Let  them  begin  at  50  vards,  with 
A  hlaek  line  half  an  inch  wiae  and  four 
Inches  long,  drawn  perpendicularly  on  a 
white  target,  as  the  mark. 

I  wrote  last  week  to  Mr.  Isaac  Du- 
gard,  dO,  Whittall- street,  Birmingham, 
giving  him  a  set  price  of  Ts.  for  the  lock 
and  89.  for  grooving  the  barrel,  and  ask- 
ing him  for  what  sum  he  could  send  me 
a  good  skelp- barrelled  rifle,  with  a  lance- 
wood  ramrod.  The  answer  was,  SOs.,  or 
even  lower,  if  1  liked.  One  such  rifle 
would  set ve  for  twelve  naen  to  practise 
with,  each  in  turn.  If  need  were,  the 
beat  ahot  of  the  twelve  might  shoulder 
the  rifle,  and  march  to  the  sceae  of 
BOtiOQ*  A.  formidable  force  might  thus 
be  assembled  in  twelve  hours  from  every 
part  of  Sngknd.  There  are  plenty  of 
gentlemeo  who  have  served  some  years 
in  the  army :  they  could  give  the  young 


Tolanteeis  osefol  instruction  In  akir* 
mishing.  Sir  Charles  Shaw  has  taken 
much  pains  on  this  subjecL  I  should 
feel  obliged  to  him  if  he  would  inform 
me  of  the  diameter  of  the  MiniS  ball, 
its  weight  in  grains^  its  length,  and  whe- 
ther the  grooves  in  the  French  rifle  are 
aharp  or  square.  Sir  Charles  has  given 
a  clear  aeconnt  of  the  atadia  ^  but  I 
doubt  if  his  clever  rifle -siffht  wouild 
answer  in  practice^  from  the  cufficulty  of 
puldttg  it  on  the  gun  so  aa  to  be  always 
in  a  eorreot  position.  I  would  auggeat 
what  is  called  a  rising  aigh^-«*-a  small 
plate  of  iron  attached  to  the  barrel  br  a 
hinge.  For  such  a  sight  Messrs.  Hollis 
charged  me  Ss.  It  hvl  two  leaves :  one 
leaf,  about  four  inches  long,  is  enough. 
Take  care  to  place  the  1  inge  aqnare  and 
level  on  the  barrel.  When  the  barrel  is 
bored  true,  and  the  outside  ground,  turn 
two  plugs  of  iron  three  inches  long  (with 
a  small  shoulder  next  the  centre  point 
of  the  lathe),  to  exactly  fill  the  barrel. 
Pot  a  plug  into  each  end  of  the  barrel ; 
the  shoulders  will  prevent  them  slipping 
in  too  far ;  and  then  put  the  barrel  be^ 
tween  the  centres  of  the  lathe,  fijting  it 
to  prevent  its  tumiog  round.  Level  the 
top  of  the  rest  parallel  to  the.  lathe-bed, 
and  set  it  to  the  exact  height  of  the  cen- 
tres. Place  it  against  the  barrel,  on 
that  side  which  is  to  be  oppermoat  when 
stocked,  and  with  a  graver,  cut  a  Hne 
about  five  inches  long  at  the  breech,  and 
one  about  half  an  inch  at  the  mosxle. 
These  lines  will  be  permanent  ffuides 
for  the  adjustment  of  the  sights.  When 
the  rising  sight  at  the  breech  is  correctly 
attached  to  the  barrel,  cut  a  slot  in  it 
about  Si  indhes  long,  letting  one-fourth 
of  an  inch  at  top  and  bottom,  aad  three- 
eighths  of  an  inch  wide :  lay  the  sight 
down  on  the  barrel,  and  file  the  sides  of 
the  slot  exactly  parallel  to  the  line  cut 
on  the  barrel,  and  cut  a  V-niek  on  its 
upper  edge  to  exactly  correspond  with 
the  line  oa  the  barrel;  then  graduate 
the  sides  of  the  slot.  To  prevent  injury 
to  the  long  sight  at  the  breech,  a  ft^rrule 
may  be  made  to  slide  over  it  and  the 
stock,  when  it  is  not  wanted. 

I  would  cOQolttde  with  a  hint  to  those 
gentlemen  who  are  trying  the  i^ifle.  ^  Use 
no  more  powder  than  tbe.barrel  can  con- 
sume; every  extra  grain  Is  blown  ont 
uoburot,  and  does  no  good  In  propelling 
the  ball.  Take  care  not  to  hammer  upon 
the  ball  when  it  has  reached  the  powder. 
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A  mark  made  on  the  ramrod  will  show 
when  this  \t  the  eas^.  By  htevily  poand- 
itig  on  the  ball,  Che  powder  is  compre^sed^ 
and  the  'flame  from  the  touch^hole  ean- 
ttot  spread  rapidly  through  the  grains ; 
much  powder  is  consequently  blown  out 
unburnTy  and  therelbre  useless.  The 
more  care  that  is  taken  in  giTing  our 
soTdiert  good  arms,  the  better.  Every 
tnan  who  bays  a  gun,  tries  the  lock  ;  if 
lie  IS  not  pleased,  he  gets  another.  Svcfn 
a  labouring  man  will  not  hesitate  to  give 
iE/.  or  91,  for  a  dingle  gun ;  but  an  ai^ie 
costing  30s.,  which  requires  the  strength 
of  two  flngerf  for  its  dncharge,  k,  It 
seems,  considered  good  enough  lor  a 
soldier. 

I  am,  Sir,  yours,  &e., 

WtLSa  BaowN. 
m^fiMt^om,  Ab.  9,  102. 


MATBSICATICAL   PSaiODIOALS. 

(CoQtiniMd  from  p.  135. 

tory,'^  Original  Papet9  C^Htimued, 

Thewr9m. 

Every  InlegnA  ttnraber  whatever,  is 
either  a  square  or  nbe  nun  of  laso,  tkrte^ 
wfmtr  B<}«ares. 

Proposition  I. 

If  A  be  any  prima  number,  and  all 
'th&  osnaecQ^va  squares,  \\  2*,  3^,  4', 
&c 

be  divided  by  A,  they  will  each  leave 
a  dififerent  positive  remainder. 

/Vspaaah'im  IL 

If  A  be  any  prime  number,  it  is 
always  possible  to  And  four  squares 
'  <^i  ^»  y'»  2*,  suoh  that  their  sum  is 
divisible  br  A ;  that  is  the  equation 
w'  +  ju^-fy'  +  a^atAA'  is  always  pos- 
sible. 

Proposition  III. 

The  produot  of  a  sum  of  four  squares 
by  a  sum  of  four  squares,  is  likewise  the 
sum  of  four  squares,  . 

Propoiifion  IV* 

'      Every  prime  number  is  the  sura  of 

two,  three,  or  four  squares. 

*0^  In  a  corollary  to  this  cnrious  and 
-  interesting  paper   Mt.  Btflcyw  proves 

that  sinee. 


w'-^r'+v^  +  M^     W'      f^      y"      «• 

*'  this  curious  property  (iheorom}  ex* 
tends,  therefore,  to  ev«ry  rational  jpuoi- 
ber  whatever.*' 

Art,  XX.  Two  Letters,  containing  a 
demonstration  of  the  Binomial  TJieo- 
rem.    By  Mr.  Thomaa  Knigjht* 

Art.  XXI.  A  Dyaaimiaal  Frinciple. 
By  Mr.  ThooMs  BaaWy*      .    . 

Principle,^ 

If  the  motion  of  a  body  P  be  nny  horw 
opposed  by  the  actions  of  several  others 
connected  with  it,  and  the  motive  forces 
of  these  be  reduced  to  the  direction  i»f 
P,  and  subtracted  from  its  motive  force, 
the  remainder  is  the  motive  force  wiAi 
^hich  P  is  urged  in  consequence  of  its 
connection. 

%*  Mr.  Basley  applies  his  principle 
to  several  dynamical  questions  of  con- 
siderable difficulty,  amongst  whfefa  is 
**  the  curious  problem  at  p.  181  of 
*  Simpson's  Miscellaneous  Tracts,'*'  and 
**  the  general  problem  at  p.  285  of  *  Mr. 
Atwood's  Treatise  on  Motion.*  " 

Art.  I..  Vol.  !!.,  Part  III.     A  Me- 

-moir  on  BUiptre  Transcendentals.    Om- 

tahiing  easy  methods  of  comparing  and 

valuing   these    Transcendentals,  whreh 

'include  elliptic  an^es,  and  which  f)re- 

quently  occur  inr  the  application  of  the 

Integral  Calculus.     By  M^  A.  M.  Le- 

'  gendre. 

««*  This  valuable  Memoir  is  <Hfti- 
cluded  in  Art.  I.,  Vok  HI.,  Part  III., 
pp.  l— 45. 

Art.  I.,  Vol.  III.,  Part  IT.   An  Essay 
on  Polygonal  Numbers.    By  Mr.  John 
'  enough. 

Art.  II.  On  the  Binominal  Theorem 
and  the  Logarithmic  Series.  By  Mr. 
T.  Knight. 

Art.  HI.  A  Proposition  to  IthiMrate 
the  Forty-ftcvenih  Ptoposition  of  the 
Second  £iook  of  the  PVindpla.  By  A.  B. 

Art.  IV.  Investigation  of  a  eurious 
Indeterminate  Problem.  Bj  Mr.  Cnn- 
liffe. 

Art.  V.  Solutions  to  a  Problem  in 
PynaoHes. 

First  solution  by  a  Oorirspondent— 
"J.hr  (JohnLowr^.) 

Second  and  third  solntidns  by  John 
'  Bernooilli. 

Fourth  solution  by  D'Alembert,  taken 
from  his  *<  Traiti  de  Dynamique.** 
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Problem. 


Suppose  a  given  weight  B  to  descend 
by  the  force  of  gravity  along  a  given 
curve  CGB,  and  by  means  of  a  string 
passing  over  a  pulley  fixed  at  C^  in  the 
same  vertical  mane,  to  draw  another 
given  weight  A  along  another  curve 
FAC  ;  required  the  velocities  of  the 
bodies  at  the  points  A  and  B,  supposing 
the  motion  to  commence  when  Chey  are 
at  the  given  points  F  and  G. 

Art.  YI.  On  the  Expansion  of  the 
Formula  a  (A  +  c  cos.  x)"*.  By  Mr. 
Knight. 

Art.  YII.  On  the  Sine  and  Cosine  of 
the  Multiple  Arc.    By  Mr.  Knight. 

Art  yill.  Solution  to  the  Problem  of 
making  a  Magic  Square  of  Nine  Cells. 
By  Mr.  Noble. 

*«*  For  a  more  extended  discussion 
on  Magic  Squares,  see  LadM  DiarieM, 
Vol.  I.,  pp.  74—85. 

Art  IX«  An  Experiment  that  might 
be  made,  in  order  to  discover  whether  or 
no  the  Force  of  Gravity  by  which  Bodies 
fidl  towards  the  Earth  in  right  Lines  per- 
pendicular to  its  Surface,  and  which,  if  it 
were  a  perfect  Sphere,  would  tend  to  its 
Centre,  arises  from  the  Mutual  Attrac- 
tion of  all  the  particles  of  Matter  con- 
tained in  it  towards  each  other,  as  Sir 
Isaac  Newton  supposes.  By  Francis 
Maseresi  Esq.,  Cursitor  Baron  of  the 
Exchequer. 

*«*  This  experiment  is  that  of  swing- 
ing pendulums  at  the  bottom  of  the  deep 


mines  in  the  North  of  England,  and  is 
proposed  and  illustrated  with  the  usual 
prolixity  of  the  learned  Baron. 

Art  X.  Remarks  on  Mr.  Gough's 
Essay  on  Polygonal  Numbers.  By  Mr. 
Barlow. 

Art  XL  On  the  Resolution  of  the 
Irreducible  Case  in  Cubic  Equations. 
ByiMr.  P.  Barlow. 

*•*  In  this  paper  Mr.  Barlow  enters 
very  fully  into  the  properties  of  cubic 
equations  in  relation  to  the  irreducible 
case ;  and  a  series  of  very  extensive 
tables  for  their  solution  is  given  at  the 
close  of  the  article. 

Art  XI  I.  New  Properties  of  the  Conic 
Sections.    By  J.  F.  W.  Herschell. 

Properties,. 

1.  '*  If  we  call  a  the  semlaxis  major, 
e  the  eccentricity,  r  the  distance  between 
one  focus  and  a  point  in  the  curve,  R  the 
distance  between  the  other  and  the  same 
point,  u  the  angle  included  between  r 
and  the  line  joining  the  foci ;  then 

R     1  —  2  geos.  ti-Hfl* „ 
If  we  now  substitute  for  ic  "  successively 

fl  II  ft 

and  call  the  corresponding  values  of 

-  R  5r(l).  r(2),  r(3)....r(«)^  „ 
•^^  "'» 1R(1),R(2),  R(3)..  ..R(fi)  r 

Then 


R(l).  R(2).  R(3)....R(n)     1-2 a*  otM.nB  +  e 


8m 


r(l).  r(2).  rC3)....  r(n) 


(!-«»)' 


''which  is  the  general  equation*'  Mr.  Herschell  *' proposed  to  deduce." 

2.  When  one  of  the  lines  drawn  from  the  focus  divides  the  circumference  into 
n  parts  9»0,  and  cos.  n  0b  1, 

.  R(1).R(2).  R(3)....R(n)_(l-g")« 
r(l).  r{2).  r(3)....  r (tt)"(l-ea)- * 

"  which,  geometrically  expressed,  will  conic  section  lie  in  the  nearer  vertex  to 

afford  a  property  not  inelegant."  the  focus,  the  origin  of  the  r;  we  have 

3.  In  the  seneral  equation  above  "let  ^mISO^mw, 
n  be  odd,  and  one  point  of  division  of  the  and 

.  RJl).^(2).^(3).^..R(«)_a+eO^ 
•*   r(l).  r(2).  r (3).,.. r(fi) "(!-««)•  ' 

which  expresses  another  general  property." 

4.  The  learned  author  of  this  paper     almost  too  obvious  to   require  that  I 
concludes   by  remarking,  that    '*  it  is     should  mention  that  the  same  equations, 


oaxMnr  wm  avASDOi— »ooajbv  i^btbrohs.  147 

wUh  aO  IJU  gmiermHi^  of  ik^  algebraic     geometrieally  neglect  Uie  proper  •ignif 
ngn$^  appl/  to  the  ellipee,  hjperbola,      we  ihall  have  in  the  hyperbola 
and  parabola.     If  we  woold,  noweyer, 

B(l).  R(2).  R  (8).. ,. R  (»)_!  •'2<*  cob.  $^e^ 
r(l).  r(2).  r(3)..   .  r(»)"         («•-!)"  * 

■nd  in  the  other  two  cases 

R(l).R(2)....R(n)^(>"-l)«  ^^    (>"+l)'» 
r{l).  r(2)....  r(m)    (e«-l)*«  (««-l)*" 


Art  XIII.  Indeterminate  Problems. 
By  Mr.  James  Conliffe. 

Art  XIY.  A  Method  of  finding  two 
Arcs  of  the  same  Ellipse  or  Hyperbola, 
whose  Sum  or  difference  shall  be  a  finite 
Algebraical  Expression.  (Faffnanfs 
Theorem.)    By  Mr.  James  CunlifTe. 

Art  Xy.  A  New  Method  of  Approxi- 
■lating  towards   the    Boots   of  Equa- 


tions of  all  dimensionfl.     By  Mr.  P. 
Barlow. 

Method. 

"Let 

be  any  general  equation,  and  let  a  be  an 
approximate  value  of  w,  so  that 

0"  +pa"  -  *  +  ya""«  +  ra**'  •  +  &c. «» ; 

then  will 


«+ 


(w-tr)  2  a 


(ii-l)  Wf  or,  r +  («  +  !)  a-  +(n-l)  p«"-»  +  («-3)  ga"-«  +  &c. 


be  another  approximate  value  of  «  (using 
V  or  «  according  as  a  is  integral  or  deci- 
maL"  This  method  is  the  same  as  that 
given  by  the  author  in  hia  valuable 
"  Mathematical  Tables.  London.  IBH.'*) 

Art  XYL  Properties  of  the  Bight- 
angled  Triangle,  and  of  the  Lines  drawn 
and  Figures  formed  in  and  about  the 
Diagram  which  accompanies  the  demon- 
atration  of  the  forty  seventh  Proposition 
of  the  first  Book  of  Euclid's  Elements. 
By  Mr.  Jfl^n  Bransby. 

•••  The  title  of  this  paper  sufficientiy 
explains  the  object  of  its  compiler,  who, 
after  enumerating  the  different  demon- 
strations he  had  met  with  of  the 
famous  47*1,  adds  no  fewer  than  fifty- 
four  propositions  to  those  already  known 
to  belonff  to  the  diagram.  Many  other 
eollatenti  properties  are  also  addcxi  in  the 
corollaries  to  the  different  demonstra- 
tions— the  whole  forming  the  moat  com- 
plete collection  of  the  properties  of  the 
right-angled  triangle  perhaps  extant 

ArtXYlL  Matiiematical  Scraps.  By 
Mr.  Thomas  White. 


First  Scrap.  A  new  answer  to  Ques- 
tion 141),  page  42,  Vol.  II. 

Second  Scrap.  A  Solution  of  a  Stati- 
cal Problem  relating  to  the  Equilibrium 
of  a  Beam  partially  sustained  by  a  Weight 
and  Pulley. 

Third  Scrap.  A  New  Proof  of  the 
Proposition  at  page  2,  Vol.  II.,  Part  II. 

Fourth  Scrap.  An  Explanation  of  Mr. 
Atwood's  Error  in  his  Solution  to  Prob. 
8,  page  ISly  *' Simpson's  Miscellaneous 
Traits." 

Fifth  Scrap.  "The  only  Method  of 
showing  that  the  Va  may  be  either  +a, 
by  actual  extraction,** 

Art.  L,  Vol.  III.,  Part  IIL  Continua- 
tion of  M.  Legendre's  Memoir  on  Ellip- 
tic Tranicendentals. 

Art  II.  On  Euler's  Formula  for  the 
length  of  a  Circular  Arc.  By  R.  I. 
Dishneaffh. 

Art  III.  The  Cambridge  Problems 
from  1811—1818.  T.  T.  W. 

Bnznley,  LancashlrB,  Jan.  SS,  1852. 
(7b  be  eoM/mtied.) 


emMNXT  wmn  civAxi>s.-^eoAST  niniccBSi 


Ifote  reeehed  from  /.  MiteheMt  Beg,,  by 
la,  8,  JB, 

'*In  lookinff  over  the  Mech,  Mag,^ 
No.  1456,  Jtdy  5th,  1851,  I  notice  a 
•elf- regulating  chimney -guard,  regis- 


tered by  Mr.  James  Butcher,  of  Bt 
James's-place,  Bermondsey.  I  have  no 
doubt  but  that  he  supposes  the  idea  to 
have  originated  with  himself,  and  it 
affords  me  another  instance  of  the  vast 
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number  of  S!r  Samuel  Bentham's  plans 
and  ideas  which  have,  since  his  time, 
been  brought  forward  by  other  persons 
as  original.  This  same  plan  I  had  com- 
municated to  me  by  Mr.  Kingston,  in 
1809,  as  one  he  had  from  Sir  Samuel 
while  he  was  with  him  on  a  survey  round 
the  coast. 

**  When  I  have  used  it,  it  hat  always 
been  with  success ;  but,  to  mention  one 
Uistance  in  particular :  in  1820,  when  1 
applied  it  to  ventilate  a  small  portable 
office,  which  I  occupied  some  time  while 
I  was  carrying  on  the  works  of  Sheer- 
ness-yard;  andit  answering  so  effectually, 
Colonel  Thomson,  R.E.,  then  Com- 
mandant of  the  garrison,  adopted  it  in 
some  of  the  buildings  attached  to  his 
dwelling,  also  to  ventilate  some  of  the 
buildings  for  the  use  of  the  military, 
vis.,  the  cooking  and  wash-houses,  &c., 
&c.  He  alao  applied  it  to  buildings 
which  were  erected  for  the  coast-guard 
stations  in  Sheppy.  I  only  mention  this 
00  account  of  Colonel  Thomson's  being 
of  hi^h  standing,  sound  judgment,  and 
experience. 

'*  However,  I  would  observe  that  Mr. 
Butcher  has  only  carried  out  one-half  of 
the  principle;  for  although  that  half 
answers  admirably  when  the  wind  is 
direct,  or  nearly  so,  yet  in  cases  of  low 
buildiogs,  where  the  wind  comes  over 
high  ones,  and  beats  directly  down, 
the  principle  answers  better  to  have  the 
leaves  or  flaps  hanging  so  as  to  open  at 
the  under  part,  instead  of  resting  on  the 
under  part|  and  opening  at  the  upper. 

'*  1  have  found  the  flaps  act  more 
susceptibly  by  presenting  a  somewhat 
hollow  or  concave  surface  to  the  wind, 
and  the  inside  convex  to  the  vent. 
"1  am,  &c.,  &c., 

''  J.  MiTCBBLt. 

"  York  place,  Pentonvtlle, 
"Jaii.16,  W51" 

The  above  note  having  been  re- 
ceived from  Mr.  Mitchell,  it  is  sent  for 
insertion  in  the  Mech,  Mag,^  on  the 
supposition  that  it  may  be  deemed  a 
suitable  communication. 
•  On  inquiry  respecting  the  poriabU 
qffie0^  Mr.  Mitchell  described  it  as  a 
structure  wholly  of  wood  ;  ft  might  have 
been  ten  feet  square,  and  was  exceed- 
ingly convenient,  as  enabling  him  to  have 
an  ofllee  at  whatever  part  of  the  works 
he  had  to  superintend.   When  removed, 


it  was  taken  up  bodily  by  labotirertf,  and 
earned  by  them  to  the  required  spot. 
Its  construction  was  such  as  would  have 
admitted  of  its  being  placed  upon  wbeek. 
The  fireplace  within  it  smoked  OHMt 
offensively  until  the  described  apparatos 
was  fitted  to  it — afterwards,  never ;  and 
the  same  apparatus  was  fbund  an  effw* 
tual  ventilator,  carrying  off  foal  air,  and 
even  steam  from  a  wash-house,  as  fii 
that  of  Colonel  Thomson's. 

The  Mr.  Kingston  mentioned  was 
of  Sir  Samners  establishment  of  meelm- 
nical  engineers  and  millwrights  at  Ports- 
mouth. The  survey  spoken  of  was  io 
part  to  ascertain  whether  any  late  im« 
provements  in  the  construction  of  sea* 
walls  could  be  made  applleable  at  Sheer- 
ness,  where  the  embankment  of  the  dock:- 
jard  would  have  to  be  made  on  a  mnddy 
sandy  soil,  nnder  deep  water.  It  re- 
sulted that  nothing  that  had  theretofore 
been  practised  could  be  made  available 
at  Sbeemess,  but  by  incarring  an  enor- 
mous expense.  Sir  Samael  therefore 
devised  the  mode  described  in  Mo.  1800 
of  the  Afeehanics'  Magazine, 

The  other  purpose  of  that  sutirey  baa 
since  been  made  the  bosiness  of  a  apeeial 
commission,  and  is  now  a  mneh  agitated 
subject — eoa9i  defence:  His  own  expe- 
rience in  actual  naval  warfare  led  to  tile 
convjetion  in  his  mind  that  an  enemy 
eoming  by  sea  can  most  eerminly  be 
resisted  by  a  nazal  force,  and  that  in 
ehaliow  water  large  shipa  are  even 
worse  than  useless.  Viewing  mattera 
in  this  light,  he  devised  various  naval 
neaamrca  for  our  prolaetion  agwnat 
the  invasion  tbreaiened  by  Bonaparte 
—  they  were  partially  adopted  wiih 
aoknowledged  good  effect,  and  it  was 
with  a  view  to  the  furtherance  of  the 
aame  mode  of  defence  that  the  survey 
in  qnetftion  was  made. 

With  tbe  exception  of  a  few  of  onr 
principal  ports,  the  whole  of  our  south- 
eaatern,  and  of  our  south  coast*  is  only 
attainable  by  vessels  of  a  very  shallow 
draught  of  water;  yet  there  is  still  a 
deficiency  along  that  coast  of  safe  and 
eaaily  accessible  barbours  for  such  ves- 
sels ;  consequently  those  of  war,  as  well  as 
ships  of  the  line,  necessarily  are  forced 
to  resort  to  distant  principal  ports  both 
for  supplies  and  for  shelter  in  foul  wea- 
ther ;  thus  a  long  line  of  coast  in  often 
left  entirely    without   protection;   his 
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object,  tlierefore,  wat  to  ascertaio  the 
puces  where  harbours  of  refuge  for 
•hallow  vessels  could  be  most  easily  and 
cheaply  made,  and  where  they  might  he 
Boat  advantageous  in  a  commercial*point 
of  view,  as  well  as  conducive  to  the 
protection  of  our  shores.  He  found 
many  places  where  ev^n  as  a  trading 
iooeotaticn  a  fair  interest  might  he 
ootaioed  on  the  capital  to  be  sunk  upon 
the  requisite  works. 

Unfortnaately  shallowness  of  water 
along  so  great  a  part  of  our  coast  has 
been  litUe  adverted  to  in  measures 
taken  for  its  defence.  This  shallowness 
is  a  sure  protection  against  ships  draw- 
ing much  water,  but  it  cannot  defend  us 
against  those  of  little  draught.  In  ease 
of  war,  perhaps,  there  is  less  danger 
than  aeema  to  be  apprehended  that  targe 
bodies  of  troops  will  effect  a  landing  and 
destroy  our  metropolis ;  but  so  long  as 
we  siipinely  neglect  to  provide  very 
shallow,  but  heavily-armed  vessels  of 
war»  so  long  will  the  peaceful  inhabi- 
tants OD  our  coasts  be  exposed  to  all  the 
miseries  attendant  on  invasion — to  the 
dread  of  it  contiajually,  and  to  the  almost 
certainty,  now  that  steamers  have  no 
fear  of  contrary  wiods^-that  the  enemy 
in  aingle  vessels,  or  in  small  flotillas, 
will  ravage  the  country,  and  take  pri- 
soners or  slay  the  few  who  might  at- 
tempt to  defend  their  property. 


M.  S.  B. 


Ftbraaxy  10,  isst. 


WKAT  amoraxm  jovathak  thinks  ov 
oma  BHoiMBsms'  svmiKB. 

By  the  late  news  from  Europe,  we 
learn  that  no  less  than  30,600  English 
operative  engineers  and  machinists,  em- 
ployed in  the  ^reat  engineering  esta- 
blishments in  England,  have  struck^- 
that  is,  they  have  ceased  and  refused  to 
worl,  unless  their  employers  submit  to 
certafn  resolutions  which  have  been 
adopted  by  those  mechanicsi  in  society 
assembled.  It  seems  t|iat  they  have  an 
accumulated  fand  of  more  than  30,000/., 
and  with  this,  by  their  usual  short-sighted 
policy,  they  imagine  (or  wliy  would' they 
strike?)  themselves  aljle  to  dHve  their 
employers  into  th<^ir  Wrms.  'When  we 
'look  upon  the  conflicts  of  capital  and 
labour  in  Great  Britain — a  touch  of 
which  we  had  in  this  city  last  year — i*e 


are  ready  to  say,  "is  this  aU  our  civili* 
sation  has  brought  us  to?*'  Dreamers 
may  talk  about  political  economy  theo- 
ries as  much  as  they  please,  and  imagine 
that  their  lucubrations  are  ruling  the 
world,  while,  in  fact,  not  one  in  twenty 
thousand  pa^'s  the  least  attention  to  them. 
It  seems  to  us  that  neither  experience 
nor  anything  else  can  teach  the  great 
mass  of  mankind  wisdom.  We  are  op- 
posed to  all  strikes  for  wages,  aiid  alt 
antagonistic  combinations  of  employers 
and  employees.  Every  strike  yet  made 
has  ended  disastrously  to  the  workmen, 
and  ha9  proven  a  deaci  loss  to  the  coun- 
try. Every  day  a  man  is  idle,  causes 
the  loss  of  a  day's  product  to  the  com- 
munity. Strikes  among  workmen  are  to 
the  body  politic  what  cancers  are  to  the 
physical  system.  It  is  indeed  hard  for  men 
to  toil  for  low  wages ;  yet  we  cannot  but 
condemn  their  conduct  in  striking;  the 
interests  of  employers  and  employed  arc 
one;  and  instead  of  flghting  and  wrang- 
ling, it  would  be  well  for  them  to  cul- 
tivate better  feelings.  In  Europe^  where, 
for  centuries,  there  have  been  continukl 
conflicts  between  capital  and  labour- 
employers  and  employed — there  is  too 
much  eye-service — a  thing  we  do  detest. 
The  workmen  try  to  do  as  little  as  ihey 
can»  and  the  employers  to  pay  as  little 
as  they  can.  The  one  class  is  just  as 
bad  as  the  other  ;  yea,  the  workmen 
have  oftentimes  exhibited  the  most  out- 
rageous tyranny  upon  those  who  were 
placed  under  them.  The  Journeymen 
used  to  abuse  their  apprentices ;  and  the 
cruelties  of  the  cotton-spinners  to  their 
•'piecers,'*  the  calico-printers  to  their 
*•  tearers/*  are  well  known.  These  two 
trades  in  Great  Britain  are  ruined  to  the 
workmen ;  the  journeymen  now  make 
but  a  few  shillings  per  week ;  once  they 
made  about  ten  or  twelve  dollars.  They 
long  kept  up  their  prices  by  means  of 
vitriol  and  the  bullet  of  the  assassin,  and 
at  the  same  time  they  pid  their  little 
**  piecers*'  and  **  tearcrs  a  bare  pittance 
— scarcely  as  much  as  would  buy  them 
shoes.  Justice  and  judgment  came  at 
last ;  and  these  two  trades  are  now  among 
the  most  miserable  in  £ngland.  May 
God  keep  such  conflicts  out  of  the  United 
Slates  of  A.mencsil —^ Spiendjic  Af- 
rican. 
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Fig.  I   ii  B  longiludlDil  lectlon,   and 

ig.  2,  B  cross  secIioD  of  tliii  michlne. 
A  A  Ii  ■  long  box  or  bopper  Into  which 
the  tnnnoTc  in  b  pDwdcred  tUte  is  put ; 


ted  rolle 


which 


occupiei 


poaition  parillel  to  b  Iodi 
botlom  of  ihe  boi ;  C  and  D,  Bre  two 
broihet,  the  briaiki  of  which  pr»9 
■gainst  the  roller  B,  The  froDl  brush,  C, 
ii  fit«<l  to  ibe  side  of  ihe  hopper;  the 
other,  D,  is  capable  of  beiog  slid  further 
np  ftom,  or  oloter  down  upon  the  roller, 
bv  terewB  naa,  accordinK  to  the  quantit]' 
M  iDinure  which  it  ttttj  be  thought  flt  to 


wheels,  FF,  and  which  geata  liit»mwfae«l 
G,  affixed  to  the  end  uf  the  roller  B ; 
motion  h  thus  commnnicated  from  the 
bearing  nheeli  to  the  roller  to  cause  the 
dispenloD  of  the  manure,  H  ia  a  fa«r 
which  runs  along  the  centre  of  the  hop- 
per A,  in  which  it  it  lupporied  b^  erosa* 
tnrs  JJ  ;  ihi*  bar  Is  famished  with  a  act 
of  projecting  arms,  and  1*  aated  upon  \tj 
a  lever  K,  so  that  the  attendant  majr,  1^ 
moTiug  the  lever,  prevent  the  maniirB 
tnm  getting  clogxed,  or  arched  in  the 
hopper.  The  shafts  are  attuhed  to  the 
machine  at  MM.  N  ia  a  gnard-boatil, 
to  pravent  the  wind  from  scattering  the 


_^L^ 
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Sir,— I  lend,  for  the  use  of  Rifle  Cluba,  some  lOinchea  from  its  bee,  over  wUeli 

a  form  for  a  paper  target.    A  continuous  the  sheet  is  placed,  and  eontiuued  on  to 

sheet  of  paper,  with  a  number  of  red  olr-  another  roller  whioh  is  worked  by  a  oord 

ales  printed  ihefeoo  bv  •  paper-hanging  and  pulley,  so  aa  to  bring  in  anooeMion 

maDufaoturer,  is  placed  on  a  roller,  Bsed  a  fresh  target  before  the  plate,     Tbe 

to  the  wall  and  drawn  acroM  a  stout  iron  ringsjeoable  a  eomparwin  of  shots  to  be 

plate,  having  two  Iron  arma  projecting  made  without  walking  the  himdredyarda 


ctnnnNOHAX  lim  cistitft'i  )itttt6i»  t>r  )»dOpfttLnrd  eisfiuoEs,  bto.    15^ 


of  ground  oref .  The  ^st  plate  fthottid 
be  finely  eorrugated,  to  prevent  the  re- 
bound of  the  btil. 

1  am,  Sir,  yours,  &c., 

li.  D.  Dbnxson. 

Upptr  Faunteyne-ttiwt,  Leeds, 
FebruBiy  I,  1852. 

rw«  ta«T«  b«en  Alto  IkTOured  bv  Mr.  DenUon 
with  an  tmpioveinent  in  the  MlnU  rifle  ball,  but 
1w  «m  Me  that  he  hai  been  anticipated  in  this  by 
the  pltB  of  Mr.  Mmrar,  ioMrted  in  our  last  Nnm* 
bw»  p.  U4^Ej». M. M] 


CVKlVtMOHAM  AND  CAATCB'B  ^ATKNT  MK- 
TflOD  Ot  PRO»LLlNO  CARRIAOBS  OV 
RAtLWAT*. 

A  strong  effort  is  making  under  the 
auspices  of  an  influential  bodj  of  sub- 
•crtben,  to  recall  public  attention  to  the 
meriu  of  this  ingenious  system  of  propul- 
iiooy  which  waa  fully  described  in  our 
pages  at  the  time  of  its  first  promulga- 
tion (see  Tol.  zWi.,  page  416.)    A  large 
experimental  model  of  a  railway  on  this 
system  may  tie  inspected  any  Tuesday, 
at  29,  City-road;  and  the  better  to  en- 
able any  of  our  readers  Who  tnay  avail 
thetnselves  of  the  opportunity  to  under- 
Btand  its  peculiarities  nnd  to  appreciate 
the  advantages  \(hich  it  offers,  we  sub- 
join  a  few  extracts  from  a  very  able 
jEleport  recently  made  upon  it  by  John 
Chapman,  Esq.,  C.£. 

'*  In  working  this  sjstem  it  b  dear,  that 
a  the  distaaoa  between  the  saccessive  pairs 
of  air  esiginas  be  sapposed  not  greater  than 
tiw  teDgth  of  the  shortest  train,  the  ques- 
tion will  be  reduced  to  that  of  the  ooit  of 
power  gensratad  in  statioaary  steam  engines 
and  iqiplied  to  the  train  by  means  of  the  sir 
ingiaes,  aoapared  with  that  of  power  gene- 
rated in  and  applied  by  locomotive  engines, 
faKlndingt  of  oourse,  foterest  of  any  dif- 
Isroaaa  in  the  capital  leqnired;  for  since 
tiM  train  would  always  be  *  in  grip,'  it  could 
only  be  a  question  of  the  conparatire  coat 
of  power. 

*'  If*  however,  the  train  be  shorter  than 
tiio  distance  between  the  tuccessive  pain  of 
air  engines,  il  mntt  tnly  on  the  momentum  it 
has  when  its  rear  leaves  one  pair  to  carry  it 
on  until  its  front  reaches  the  nait )  and  other 
qneationi  are  then  introduced  connected  with 
^  loss  of  velodty  by  the  train  white  not 
'Sb  grip,' and  with  the  circumstances  at- 
tsndfiig  the  restorattoa  of  its  velocity  during 
the  actloR  of  a  pair  of  aftr«englnes  on  It. 

**  Badi  of  these  views  of  the  sul^eot  is 
issportant  to  its  dnGidation«  and  without 
prdinssing  to  arrive  at  eonolnsions  sdenti- 


lloilly  exast,  whieb  would  require  a  line  of 
argnment  uniuited  to  the  purpo^eR  of  this 
report,  and  for  which  sufRcfent  authenticated 
data  do  not  tfzfst,  I  proceed  to  show  what 
appear  to  me  to  be  safe  practical  concluBionS 
in  re*pect  of  each  of  them. 

'*  Firsts  for  the  take  of  definiteness,  let  us 
suppose  a  trAiu  to  consist  of  eight  carriages, 
in  length  about  200  feet ;  if  the  air  engines 
were  thirty  pairs  in  a  mile,  or   176  feet 
asunder,  the  train  would  si  ways  be  in  the 
grip  of  one  pair  of  engines,  and  sometimes 
in  that  of  two.     Let  it  be  farther  supposed 
that  forty  trains  per  day  (that  is  twenty  each 
way)  pass  over  any  particular  mile.    Under 
these  circumstances  it  cannot  require  that 
the  sir  engines  be  greater  than  to  give  the 
power  already  found  sufAcient  for  such  a 
train  when  supplied  by  S  locomotive  engine. 
**  Mr.  R.  Stephenson  says  that  the  en- 
gine itself  absorbs  about  as  much  power  as 
fifteen  loaded  carriages ;  And  other  published 
statements  afford  no  more  faYOurable  view 
of  this  point  of  locomotire  practice.     If  a 
locomotive  with  two  cylinders  of  15  inches 
diameter,  22  inches  stroke,  5  feet  driving 
wheels,  and  an  effective  pressure  of  steam 
of  50  lbs.  to  the  inch,  ii  capable  of  manag- 
ing fifteen  carriages  (and  probably  several 
more),  an   easy  computation  shows  that  as 
touch  power  as  eight  carriages  now  receive 
firom  the  locomotive  would  be  derived  fVom 
a  pair  of  air  engines  with  pistons  20  inches 
in  diameter,  a  ttroke^of  24  inches,  driving 
wheels  of  5  feet,   and  an  effective  atmo- 
spheric pressure  of  7  lbs.  per  squre  inch. 
Whether    this  is  the    most    advantageous 
pressure  to  be  employed  is  a  point  not  here 
investigated ;  it  is  assumed  for  the  mere 
purpose  of  illustration. 

*'  That  sir  engines  of  this  sise  would  in  fact 
be  much  more  than  large  enough  for  the  pur- 
pose is  shown  by  the  following  deduction. 
Mr.  Wyndham  Harding's  rule  for  the  re* 
sistancn  of  railway  carriages  on  a  level  line, 
gives  for  that  of  the  train  a  supposed  pres- 
sure of  855  lbs. ;  and  iais,  at  a  velocity  of 
thirty  miles  per  hour,  or,  2,640  feet  per 
minute,  amounts  to  a  momentum  per  mi- 
nute in  feet  and  lbs.  of  2,257,200;  while 
that  of  the  air  engines  of  the  size  above 
mentioned,  aud  working  at  the  same  speed, 
is  2,956,8001  giving  sn  exaess  of  nearly 
one^third  over  that  required  by  the  rule 
above  mentioned^ 

**  In  fact  cylinders  of  17^  inches  diameter 
instead  of  20  woald  fulfil  the  conditions  of 
Mr.  Harding's  rule ;  and  to  this  effect  of 
the  cylinders,  which  we  thus  see  to  be  too 
Isrge,  we  have  to  add  In  the  case  supposed 
the  fact  that  for  24  feet  in  each  space  of 
176  passed  over,  this  train  of  eight  carriages 
would  be  in  the  grip  of  two  paira  of  engines, 
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uid  lo  reoeiTe  one^ravmtb  more  power  t till. 
The  effect  of  the  whole  is  to  provide  in  the 
propbrtioDfl  proposed  for  the  air  engines  50 
per  cent,  more  power  than  any  evidence 
shows  that  snch  a  train  is  lilcely  to  require, 
and  if  they  be  sufficient,  or  more,  for  such  a 
train  they  cannot  require  to  be  greater  for 
any  other  which  is  supposed  to  be  always  ia 
grip  ;  for  a  longer  train  is  either  in  grip  of 
more  pairs  of  engines  than  one,  or  at  least 
is  operated  on  for  longer  time  by  the  one 
which  does  apply  to  it. 

*'  Although  air  cylinders  of  the  size  men* 
tioned  are  thus  shown  to  be  considerably 
larger  than  the  work  will  require,  I  will 
assume  these  dimensions  for  them  as  the 
basis  of  the  further  requisite  calculations,  in 
order  to  avoid  danger  of  error  from  suppo- 
sitions too  favourable  to  a  yet  untried  in- 
TcntioD.  It  will,  however,  be  necessary  to 
point  out  in  the  right  pUce,  a  seeming 
anomaly  to  which  this  safe  but  somewhat 
ezcenive  allowance  leads  hereafter. 

"  These  air  engines  are  bowerer  only  the 
agents  through  which  the  power  generated 
in  the  ststionary  engines  is  applied  to  the 
carriages.  It  is  now  necessary  to  see  what 
power  will  be  requisite  in  the  stationary 
engines  themselves.  We  have  agreed  above 
to  admit  for  the  present  that  the  work  re- 
quires thirty  pairs  of  air  engines  per  mile, 
whose  cylinders  are  of  20  inches  diameter, 
with  24  inch  stroke,  and  5  feet  driving 
wheels,  the  effective  pressure  being  Tibs, 
per  square  inch.  THbse  will  discharge  into 
the  mam  pipe  5,867  cubic  feet  of  air  per 
mile  for  every  ttain  which  psssrs  them,  or 
for  forty  trains  per  day  234,666  cubic  feet 
of  air  per  mile.  This  air  will  expand  in  the 
pipe  to  the  rarity  of  that  in  the  pipe  as 
maintained  by  the  eibausiing  action  of  the 
stationary  engines  :  and  the  power  required 
to  be  eierted  by  the  stationary  engines  is 
really  that  required  to  re  •compress  this  air 
to  atmospheric  density. 

"  To  ascertain  the  amount  of  this  power, 
let  us  first  make  an  allowance  of  1  lb.  per 
square  inch  on  the  pistons  for  the  friction, 


dearmoea,  leakage,  and  other  incidaital 
causes  of  loss  of  power  at  the  air  engines 
and  carriages ;  we  then  require  a  difference 
of  pressure  between  the  atmospfaerio  and 
the  rarefied  air  in  the  pipe  of  8  lbs. ;  that  ia, 
the  air  in  the  pipe  must  have  a  pressure  of 
7  lbs.  per  inch.  Now  234,666  cubic  feet  of 
air,  of  atmospheric  density,  admitted  into  e 
pipe  where  the  air  is  of  only  7  lbs.  pressure^ 
will  expand  into  502,856  cubic  feet ;  and  the 
power  required  for  the  re-compreadon  of 
this  air.  If  exerted  during  twenty-four  hoers, 
may  be  ahown  by  a  well-known  mode  of 
eompetation,  to  be  8^  horse  power  per  BBi'.e 
for  ibrty  trains  per  day  of  eight  earriages 
per  train.  But  this  operation  is  accom- 
panied with  some  sources  of  losa  of  power* 
which  are  principally  leakage,  he  friction 
of  the  air  is  passing  along  the  main  pipe, 
and  the  power  required  for  the  eipulsion 
of  the  reoompressed  air  into  the  atmosphere. 
On  the  plan  of  this  invention,  these  occa- 
sions of  loss  of  power  need  not  be  very  con- 
siderable, and  an  addition  of  50  per  cent,  to 
the  power  already  calculated  for  appears  to 
be  ample  for  meeting  them.  This  rcises  the 
total  power  required  in  the  stationary  ea* 
gines  to  12  horses  per  mile,  supposing  it  to 
be  so  managed  as  that  it  oould  be  worked 
equally  and  incessantly  doring  the  whole 
twenty-four  hours ;  but  if  its  setioa  is 
confined  to  intertals,  amounting  to  twelrtt 
hours  a  day,  the  power  to  be  provided  woat4 
be  doubled  or  would  be  ral»ed  to  24  hereo 
power  per  mile.  If  this  power  were  gronped 
m  engines  at  about  10  miles  asunder,  aa  pre* 
posed  by  the  patentees  (wbioli  may  or  maj 
not  be  the  most  eligible  distanoe  eeoording 
to  eironmstauces),  the  psrwer  leqiih^  in 
each  set  of  stationary  engines  woold  bt  thsft 
of  240  horses. 

'^  This,  indeed,  is  not  the  prapeeal  of  the 
patentees,  nor  is  It  tlie  mode  in  whiieh  the 
invention  is  intended  te  be  worked  ^  bist  I 
have  discussed  it  in  the  first  instanoefer 
the  sake  of  an  important  praotieal  inferaioey 
which  the  following  estimate  effoids  9— 


<'  CAPITAL. 

"  Stationary  Engines,  at  240  horse  power,  per  10  miles,  with  £  9,  d*     £     9» 

Air  Pumps,  &c.,  complete,  per  mile 840  0  0 

**  Air  Engines,  30  pairs,  per  mile,  at  150/.  perpair 4,500  0  0 

**  Main  Pipe,  say  as  large  as  20  inches  diameter,  at  15«. 

per  yard     1,820  0  0 

'*  Total  cost  per  mile  of  Work  s  peculiar  to  this  system   «•>•..     6,660    0 

*'  Deduct  40  lbs.  per  yard  from  the  Bails,  through  avoiding  the  uses  of 

Locomotives,  125  tons,  at  6f.  per  ton ,... 750    0 

iS5,910    0 


0 


or  PBOPSLUN^OABItrAaBS  ON  BAILWATV.  15d 

*•  Deduct  tfi8  c<Mt  of  IiMOBotTMi,  tad  Works  ipeeial  to  tho  LoromotW e      £      «.  J. 
lyiteiii , ...••• 2»000    0    0 

"  Excess  of  CapHsl  par  mile,  for  Works  on  the  systernXmeehanicaUy)  of 
Meetrt.  Carter  and  GniinkighaiD,  but  not  worked  in  the  manner  pro^. 
posed  by  them 3,910    0    0 

"  The  int^rett  of  this  suoi  dlrided  amongst  forty  trains  per  dsy,  fbr 
365  days  la  the  year,  amounts  to  3'2  pence  per  train  per  mile. 

'*  CURRKNT  WORKINO.  per  Mile 

p«f  Day. 

••  Goals  for  stationary  Engines,  24  horse  power,  per  mile,  worked  12  hoors  «•  d, 

per  day,  with  5  lbs.  of  coal  per  hcrse  power  per  hour«  at  10».  per  ton  6    5 
**  One  Bngfaiessso,  two  Stokers,  and  two  Cleaners,  at  each  stationary 

Eogine«  19«.  per  day,  for  tea  milea .•••..••..  1  11 

"  One  Men  per  mile  to  attend  to  tho  Air  Engines  ..................  3    0 

*<Oil,  Tattow,  &c 4     0 

"  Repairs,  estimated  by  comparison  with  Locomotive  and  other  machi- 
nery, l<f.  per  mile  per  Train 3    4 

**  Cost  of  working  (as  above]  per  mile  per  day  ...••...         18     8 

*'  This  eost,  divided  among  forty  trains,  that  the  principles  on  which  it  depends 

glvea  5*6  pence  for  the  cost  per  mile  per  should  be  carefnUy  ascertained  and  applied. 

tnhi.  It  is  clear  that  while  remaining  free,  that 

'*  Fsttirtg  together  these  two  sums,  it  ap-  is,  not '  in  grip,'  the  train  will  lose  velocity, 

pears  that  the  interest  on  the  excess  of  capi-  and  the  next  pair  of  engines  it  reaches  most 

tal  reqcured  by  this  system  in  the  case  (not  be  capable  of  restoring  the  velocity   with 

intended  for  practice)  which  I  supposed,  which  it  left  the  last,  besides  overcomiag 

together  with  tho  current  cost  of  working,  the  resistance  dne  to  the  train  during  the 

woold  amount  to  (3*2 -I- 6*6 »)  8*8  pence  per  time  of  its  passage  through  that  pair  of 

%wmm  per  mile  ;  while  the  cost  of  working  engines.    Takiog  the  same  train  as  before,  I 

leooBOtive  engines  is  admitted  to  average  at  have  agreed  to  consider  air  cylinders  of  20 

least  lOs^  per  mile.    The  inference  then  to  inches  diameter  and  other  partioulars   as 

sHMch  I  wish  to  draw  attention  is  this, — that  above,  as  sufficient  to  work  that  train  by 

asipposhig  that  peculiarity  of  the  system  to  means  of  continuous  action  upon  It,  be- 

lul  respeoting  which  doubts  may  most  na-  lieviog  them  however  to  be  much  too  large. 

Iwatty  he  cjstertained  by  those  who  do  not  But  if  we  take  out  every  alternate  pair  of 

■iTtwtigiitt  thr  subject,  and  supposing  there-  engines,  so  as  to  leave  15  in  the  mile,  352 

fare  the  neeessity  to  arise  after  trial   of  feet  asunder^  the  train  above  supposed,  of 

placing  the  works  on  a  footing  so  elaborate  200  feet  long,  will  travel  152  feet  '  free' 

■nd-expcnsNo  ss  to  render  it  as  nearly  as  between  leaving  one  psir  of  engines  and 

pmsihU  similar  In  action  to  the  locomotive  reaching  the  next.     What  addition  most  be 

ijslom,  even  then  a  line  of  moderately  large  made  to  the  diameter  of  the  cylinders  to 

tvafto  oesild  not  bo  injured  by  the  adoption  enable  the  air  engines  to  restore  the  velocity 

of  the  pkn»  sinoe  it  miglit  work  iu  traffic  so  thus  lost  ? 

mooh  more  obeaply  on  this  plan  as  to  pay  '*In  answering  this  question,  I  dispense, 

interest  on  all  the  extra  capital  required,  and  for  the  sake  of  simplicity,  with  the  more 

save  as  much  besides  ss  would  pay  for  main-  elaborate  investigations  which  rigid  scientific 

teaanoe  of  way.    This  supposition,  how.  accuracy  would  require;  choosing,   where 

ever,  gives  up  (for  the  sake  of  illustration),  choice  Is  necessary,  the  terms  and  figures 

In  fact,  one  principal  feature  of  the  system,  furthest  from  leading  to  deceptively  favonr- 

I  proceed  therefore  to  consider  it  as  pro-  able  result.     I  take,  again,  Mr.  Wyndham 

posed  for  practioo  by  the  patentees.  Harding's  formula  for  the  resistance  of  rail- 

*'  The  plan  propoeed  is  to  take  out  every  way  trains,  and  I  apply  it  to  the  case  by 

alternate  pair  of  air  engines,  and  let  the  train  means  of  the  simple  principle,  that  the  loss 

depend  on  the  momentum  with  which  it  of  velocity  in  a  given  time  is  proportioned 

lea? es  one  psir  of  sir  engines  to  carry  it  on  to  the  resistance,  neglecting  however  in  shurt 

to  the  other  ;  and  since  this  propoMl  affects  distances   ihe  effect  of  the  dkninotion  of 

very  materially  the  commereial  results  of  the  resistance   as  the  velocity   decreases, 

the  invention,  while  on  the  other  hand  it  The  following  Table,  cslonlatsd  on  this  prin- 

introduces  a  new  practice  into  the  manage-  ciple,  will  explain  itself:^ 
ncnt  of  raflway  trains,  it  is  of  importance 


IM    oumnKasAM  Mf>  ontim&'i  itsmoD  ot  Momt.iKo  cabbiaoeb,  etc. 


VKLOCITT. 

Retarding  Ferae  per 
Ton.  of  tlie  Weight 
oftheTzaib. 

Loesofyeloettyper 
Second  in   »  Be- 
eond. 

Feet. 

Lees  or  Vetodtj  per 
Second  in   travel- 
ling over  100  foet. 

Feet. 

Feet  per  Second. 

Miles  par  Hour. 

66 
58f 

61* 
44 

36} 
29i 
22 

45 
40 
35 
30 
25 
20 
15 

27-75 
24*66 
21-74 
1900 
16-41 
14-00 
11*75 

0398 
0*550 
0-313 
0-273 
0*236 
0*201 
0169 

6*603 
0*603 
0-609 
0-620 
0-643 
0*685 
0-767 

'*  From  the  last  column  of  this  Table,  tt 

appears  that  a  train  running  '  free'    at  30 

miles  an  hoar,  or  44  feet  per  second^  is  losing 

Telocity  at  the  rate  of  0*620  feet  per  second 

inruDning  orer  100  feet — that  is,  at  the  end 

of  100  feet,  its  relocitj  will  be  0*620  per 

aecond  leas,  and  consequently  it  will  be  44 

feet  diminished  by  0*620   per  second,  or 

43*380  feet  per  second.    At  25  milea  per 

ho«r  the  loss  is    0*643  feet  per    second. 

Koither  of  these  numbers  ii  perfectly  ac- 

onrate  for  a  Telocity  varying  between  30  and 

25  miles  an  hour ;  bnt  taking  the  highest  as 

least  faTOurable  to  the  present  argnmenti  it 

follows  that  a  train  which  left  one  pair  of 

air  engines  with  a  Telocity  of  30  miles  an 

hour,  wonld  enter  the  next,  after  mnning 

free  oter  152  feet,  with  a  Telocity  diminished 

by  (0*643  k1*52»>0*977  feet  per  second, 

•r  two-thirds  of  a  mile  an  hour. 

*•  Since  the  train  is  Uken  at  200  feet  long, 
and  as  mo?ing  at  nearly  44  feet  per  second, 
the  dnration  of  the  action  of  the  next  air 
engines  on  it  will  be  about  4|  seconds.  The 
momentum  to  be  restored  in  that  time  is 
that  of  45  tons  at  0*977  feet  per  second, 
which  requires  a  foroe  of  580  lbs.  at  the  eir- 
cumferenoe  of  the  traetion-wheehi,  which  in- 
oreased  in  the  ratio  of  the  Telocity  of  the 
pistons  to  that  of  the  train,  and  supposing 
the  pressure  to  be  7  lbs.  on  the  inch,  re- 
quires an  additional  surface  of  382  square 
inchet  in  the  two  cylinders  of  each  pur 
of  air  engines— that  ist  that  the  cylinders 
should  bo  inoreased  in  diameter  to  25^  inches 
instead  of  20  inches,  as  before.  The  dis- 
charge of  air  into  the  main  pipe  instead  of 
being  that  of  two  20  inch  cylinders  will  be 
that  of  one  of  25i  inches,  or  will  be  dimi- 
nished  in  the  ratio  of  800  to  543,  which  is 
aUo  the  ratio  of  the  power  employed  in  the 
two  oasest  or  instead  of  24  horse  power  per 
mile  there  would  be  required  on  tlus  plan 
only  19. 

**  No  donbtf  to  do  the  same  work  OTer  the 
same  distance,  the  same  power  is  theorsti- 
eally  requisite  in  whataTor  form  it  may  be 
employed ;  yet  here  the  power  for  the  same 


work  appears  to  be  greatly  diminished  ;and 
this  is  the  apparent  anomaly  which  I  men- 
tioned before.  It  arises  from  the  fact,  that 
the  measure  of  the  cylinders,  deduced  from 
from  a  wide  interpretation  of  Mr.  R.  Sto- 
pbenson's  statement,  is  much  too  large.  If 
that  deduoed  from  Mr.  Wyndham  Harding's 
role  had  been  adherred  to — viz.,  17^  indies 
diameter,  and  due  allowance  made  for  the 
distance  run  free ;  it  would  haTC  been  that 
the  system  makes  no  profession  of  OTerleap- 
lug  a  law  of  nature.  I  retain,  howerer,^e 
larger  figure  for  the  sake  of  using,  in  this 
discussion,  a  statement  made  on  the  highest 
locomotire  authority,  and  applied  with  a 
liberality  to  which  nothing  can  be  objected. 
But  then  I  ought  also  to  remark,  that  if 
cylinders  of  17i  inches  are  taken  Sk  a  basis, 
with  191  additional  square  inches  for  the 
restoration  of  Telocity,  the  cylinders  really 
required,  would  be  only  of  the  diameter  of 
23|  inches,  aad  the  power  required  aboat 
two-thirds  of  our  first  calculation,  or  16 
horse  power  per  mile. 

"  I  am  aware  that  CTen  this  exceeds  the 
estimate  of  the  patentees;  the  difference 
arises  from  that  of  our  modes  of  investiga- 
tion ;  theirs  is  based  on  obserTations  which^ 
if  not  Tery  definite,  I  am  inclined  to  thiak^ 
from  a  Tariety  of  circumstances,  will  be 
borne  out  in  practice ;  mine  adopts  the 
statements  of  some  of  the  authorities  most 
justly  relied  on  in  locomotiTe  practice»  and 
appliea  them  to  this  case  by  means  of  un- 
doubted mechanical  principles. 

'*  Still  adherring  to  the  rule  of  taking  the 
least  faTourable  result,  I  proceed  to  frame, 
on  the  basis  of  19  horse  power  per  mile  an 
estimate  first  for  cspital  and  then  for  work- 
ing oosts.     

"  The  total,  thereforey  of  interest  on  extra 
c^>ital  and  of  working  cost  is  (0-78  -f  4*3  -«) 
5*08,  say  5if.  per  train,  per  mile,  that  of  the 
locomotiTe  system  for  the  same  serrioe 
being  lOd.  I  need  not  point  out  the  im- 
portance of  this  result,  whieh,  I  beiieTe, 
practice  will  taUf  oonilrm. 
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If  there  be  aDyclrcnnutance  in  the  action 
of  thii  mMhioerj  which  is  likelf  to  raiie  a 
doubt  in  the  mind  of  a  mechanist,  it  is  the 
•«dden  impact  of  the  traction  rails  of  the 
carriages  on  the  wheels  of  the  air  engines. 
But  this  action  can  hardly  occasion  injary ; 
for  tlM  wlieels,  not  being  fly-wheels,  need 
be  of  no  greater  weight  than  is  required  by 
strength  to  bear  the  necessary  pressure  for 
traction ;  their  weight  consequently  will  be 
small  in  comparison  with  that  of  die  train, 
and  they  will  therefore  offer  little  resistance. 
The  other  parts  of  the  air  engines  suffer  no 
more,  probably  much  less^  than  the  similar 
parts  of  locomotlTe  engines,  which  are 
brooght  to  rest  and  regain  their  highest 
speed  twice  in  CTcry  reyolntion  of  the  driy- 
ing  wheels. 

I  do  not  therefore  anticipate  any  difficuUy 
from  the  character  and  details  of  the  machi- 
nery but  such  as  actual  use  always  discovers 
and  remedies ;  and  I  may  add  that  the  lon- 
gitudinal Tslre,  at  once  a  great  noYelty,  an 
indispensable  part,  and  the  greatest  difficulty 
of  the  atmospheric  system,  as  formerly 
attempted,  is  in  this  replaced  by  parts  well 
known,  and  perftctly  easy  to  be  maintained 
in  a  state  of  efficiency  at  small  expense. 

It  may  be  right  here  to  add  that  although 
this,  like  some  former  systems^  employs  the 
preesure  of  the  atmosphere  to  propel  railway 
carriages,  its  differences  from  those  systems 
are  so  great,  that  no  inference  adveree  to 
tkia  can  be  drawn  from  any  failure  rf  ikein. 
The  sToidanoe  of  the  longitudinal  TaWe  and 
of  the  limitation  of  the  action  of  each  of  the 
stationary  steam  engines  to  one  local  diri- 
sion  of  the  line,  and  to  the  time  of  the  pas- 
sage of  a  train,  are  sufficient  to  show  how 
necessary  it  is  to  judge  of  this  system  on 
independent  grounds. 

On  rerlewing  the  whole  subject,  I  feel  that 
I  can  fairly  come  to  no  other  conclusion  than 
one  very  fafourable  to  the  ioTention.  The 
three  cases  I  hsTC  particularly  examined, 
seem  to  me  to  form  the  limits  within  which 
most  or  all  other  cases  will  practically  fall. 
In  examining  them,  I  haye  used  data  supplied 
by  authorities  of  the  highest  character  (ad- 
yocates  of  another  system)  before  this  in- 
yention,  I  belieye,  was  in  existence,  and  who 
could  not  possibly  be  influenced  in  its 
fayour.  I  have  applied  those  data  by  means 
of  the  most  unquestionable  principles  of 
mechanical  science.  My  original  impres- 
sions, which  were  somewhat  adyerse  to  the 
design,  have  been  changed  by  the  inquiry ; 
and  I  can  see  nothing  in  the  nature  of  the 
means  to  be  employed  to  neutralise  the  great 
adyantanges  I  think  to  be  demonstrably  de- 
rived from  the  essential  principles  of  the 
inwition.     Under  these  circumstances,  I 


cannot  but  rely  on  the  conclusions  I  have 
drawn,  as  likely  rather  to  fall  short  of,  than 
exceed,  the  success  which,  under  actual  ex- 
perience, the  system  is  likely  to  achieve; 
and  I  expect  its  introduction  largely  to  in- 
crease public  convenience,  and  to  produce 
highly  satisfactory  profits  to  those  who  may 
promote  or  employ  it.'' 


8PB0IFICATION8  OV  KN0LT9H  PATENTS  SN- 
BOLLKD    DURINO    THB    VntTtK     SNDTNO 

rviRUART  19,  1852. 

Edward  db  Morn  at,  of  Mark- lane, 
gentleman.  Far  improvemente  in  maehi- 
nerjffir  cruahing  sugar  canes,  and  in  appa- 
ratus  for  evaporating  saccharine  fluids. 
Patent  dated  August  5,  1851. 

The  **  improvements  in  machinery  for 
crushing  sugar  canes,"  coniist  in  certain 
new  arrangements  of  roller- mills,  which  the 
patentee  calls  *'  single  acting"  and  **  double- 
acting''  mills.  In  the  '*  single  acdng  "  mill, 
the  feed-roller  of  the  ordinary  three-roller 
mill  is  replaced  by  one  of  a  smaller  diame- 
ter than  the  crushing  rollers,  or  two  or  more 
such  small  feed-rollers  are  employed,  by 
which  means  the  trash- returner  is  enabled 
to  be  altogether  dispensed  with,  and  the 
crushed  cane  is  delivered  from  between  the 
rollers  in  such  manner  that  there  is  less  lia- 
bility than  usual  of  its  absorbing  any  of  the 
expressed  juice.  In  the  **  double  acting  " 
mill  two  sets  of  crushing  rollers  are  em- 
ployed having  a  trash-returner  to  direct  the 
cane  between  the  second  pair  of  rollers  after 
it  has  passed  through  the  first  pair.  A  feed- 
roller  of  small  diimeter,  or  two  or  more  such 
small  feed  rollers,  are  also  employed  with 
this  arrangement  of  roller  mill. 

Under  this  branch  of  his  invention,  the 
patentee  also  specifies  some  improvements 
on  the  cane  press,  patented  by  Mr.  H.  Bes- 
semer, in  April,  1849.  The  improvements 
consist  in  making  the  sides  of  the  perforated 
tube,  in  which  the  canes  are  compressed,  to 
diverge  gradnally  from  the  feed -end  to  about 
the  middle  of  its  length,  from  which  point 
to  the  discharge  end,  the  sides  may  be  either 
parallel  to  each  other  or  converge,  as  may  be 
found  in  practice  most  desirable.  Mr.  de 
Momay  proposes  also  in  feeding  the  ma- 
chine, to  supply  the  canes  vol  layers,  alter- 
nately in  opposite  directions,  by  which  the 
strain  on  the  sides  of  the  tube  is  more 
equally  distributed. 

The  "  improvements  in  apparatus  for  eva- 
porating'* consist  in  forming  evaporating 
pans  with  transverse  partitions  capable  of 
sliding  in  the  pans  from  end  to  end,  so  that 
while  the  evaporated  juioe  is  being  dis- 
charged at  one  end  of  the  pan,  a  fre«b  sup* 
ply  may  be  introduced  at  the  opposite  end  of 
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\}^  paou^  Initead  at  om  iucb  partition » two 
or  iiior,e  may  be  applied.  A  aecond  im'^ 
provement  consiaU  in  thtt  introductioa  into 
f|?aporaHng  pMi«  of  wir^a  laid  transversely 
^tfi^fk  ),be  pan,  n«ar  the  bottom,  for  the  par* 
poae  pf  dividing  the  juice  in  ita  flow,  and 
bringing  it  into  contact  with  atioospheric  air 
(a  enable  thfi  profieaa  of  eTaporatmg  to  be 
conducted  at  t\  lofi  tg^mp^ratare. 
y  Claim fl.^}n  reiipect  of  the  "liogle- 
il4:t|ag  "  xoUer  a^iil^  tb«  iotroduotion  of  a 
fef4-roUkr  of  lew  diam^tef  than  tbe  oxpreaa* 
m  rolleiff  a^li  tbe  ^trpductioA  o(  aeVecal 
^c«d>roUer«. 

.,  2.  la  respect  of  tbe  "dpuble  acting'' 
jqller  mill,  tb^  inlroductiou  of  one  or  more 
^feed  rollers,  tb^  one  pliMsed  nearest  tbe  ox^ 
preas^ng  roUera  bei»g  of  lesa  diameter  than 
the  aaid  expressing  rollers,  in  conjaociion 
with  two  pain  of  expressing  rollers,  so  placed 
that  the  canes  reoeiTO  two  aqueesea  as  thej 
]pass  tbropgh  tbe  millt  and  in  such  manner 
that  at  each  operation  the  juice  ia  forced  out 
ia  a  downward  direction » and  the  pressed 
oanea  accend.as  tbe  rollera  revoWe  and  l«are 
the  joice^and  consequently  do  not,  as  at  the 
Arst  squeexe  in  the  common  three- roller 
mill,  i^ain  come  in  contact  with  the  flowing 

j.<uoq« 

Lbvi  B188BLL,  of  New  York,  engineer. 
JFbr  certain  new  aa4  ut^ftU  improvememit  in 
ike  means  9/  eu^tammg  iravelling  earriagee 
a^d  oiher  vehiclee^  ^hieh  improvemenia  are 
appUeabiejQ  oiher  liAe  purp9$ee.    Patent 

.dated  Aog«st  j>,  185l« 
.  Mr.  Biasell's  aprings  are  conatmoted  of 
,wpod,  of  a  auitable  tapering  form»  having  a 
*9frits  of  transTecae  aaw-cnts  on  the  under 
or.  .con vex  aide»  in  which  are  inaerted  pieces 
of  metal,  wood^  or  yielding  material,  •<:• 

.•cording  to  the  nature  of  the  usea  to  which 
tbe  springs  are  to  be  applied.     In  some 

.xaaeif  a  metal  plate  is  attaobed  to  theeon- 
^▼e  side  of  the  spring,  and  bolta  are  passed 

.  thromgh'the  wooden  portions  between  the 

.aaw-cuta,  for  the  purpose  of  holding  the 
wood  and   metal  together ;   or  a  plate  of 

., metal,  with  tranaverse  ribs,  may  be  em* 
{lioycdt  having  blocka  of  wood  inserted  end- 

,  wiae  between  the  ribs,  and  secured  to  the 
metal  plate  by  bolta   and    nnta.      These 

..apriogv  f^re  adapted  for  all  the  usea  to  which 

ardina^  metallic  apcinga  may  be  applied, 

and  two  of  them  may  be  combined  to  form 

fjsUiptleal  springs  (in  which  thej  will   be 

Vhing^d  tagetbrr  at  both  eodt),  or  they  may 

..l)e  applied  in  the  aame  manner  aa  the  body 

f  f^'^^0  of  narriagea^ 

.,,     CUim* — The  conutrnction  of  apringa  fpr 

^ansttining  preaanrei  eit^  of  wood  alone,  or 
of  wood  and  metal,  or  other  elastie  or  non- 

..elaatio  substance  or  substances,  combined 
'n  detcribed* . 


Edwin  Dselet  and  Richaud  Mount- 
FORD  Dbbley,  of  the  Pials  Glass-house, 
Stourbridge,  flint  and  bottle-glass  manufac- 
turers. Por  certain  improvemenle  in  the 
construction  ojjurnacetfdr  the  manufacture 
rf  gloat.     Patent  dated  August  6,  1851. 

Tbese  improvements  consist  in  arranging 
the  fire  bars  of  glass  furnaces  in  an  inclined 
position*  so  that  the  flame  and  products  of 
combnstion  arising  therefrom  may  play 
directly  against  the  sides  of  the  melting- 
pots*  The  bed  of  the  furnace  is  at  a'higher 
level  than  the  lowest  part  of  (be  fli^-bars, 
and  it  is  bevelled  off  at  the  back  of  tbe  bars 
so  that  the  flame  may  meet  with  no  obstrac- 
tion  ia  rising  against  the  melting-pots.  The 
patentees  do  not  confine  themselves  to  any 
particular  angle  of  inclination  for  the  fire- 
bars, but  they  recommend  some  incline  be- 
tween  35°  and  55°  aa  being  well- suited  for 
the  purpose. 

C/atm.— The  construction  of  furnaces  for 
the  manufacture  of  glass  with  gratea  having 
inclined  bars  or  perforated  plates  situate  and 
arranged  so  that  the  flame  may  play  directly 
on  the  pots.  , 

RoBBRT  Hydi  Gebg,  of  Manchester, 
manufacturer  and  merchant,  and  David 
BowLAS,  of  Reddisb,  manufacturer.  Fbr 
certain  improvementa  in  machinery  or  ajh- 
.paratua  fir  manufacturing  weavera*  heMe 
or  hameaa.    Patent  dated  August  7,  ld51. 

These  improvements  are  embodied  in  cer- 
tain mechanical  arrangements  for  manufac- 
turing weavers'  healds  or  harness  employed 
for  supporting  and  separating  the  warp 
threada  io  looms,  by  mschinery  instead  of 
by  hand  aa  ia  ordinarily  practised.  The 
apparatus  consists  mainly  of  a  frame  for 
carrying  the  heald  shafts,  four  travelltDg 
abnttle  bozea,  and  two  shuttles,  containing 
the  cord  or  twine  of  which  tbe  healds  are 
formed,  an  arrangement  of  bobbins  for  car- 
rying tbe  pitch  band  or  binding  threads,  and 
a  gauge -rod  and  fingers  for  determining  tbe 
length  of  loop  in  the  heald,  and  tying  the 
knots,  tbe  whole  being  combined  with  suit- 
able arrangementa  for  actuating  the  aeveral 
parts,  so  aa  to  hold  the  threads  of  which  the 
.  healda  are  formed,  while  the  knots  are  tied 
and  the  loops  are  formed  by  tbe  action  of 
the  flngera  and  shuttles. 

C/alai.— The  peculiar  arrangement  or 
combination  of  machinery  described  for 
manufacturing  weavers'  healds  or  hameaa, 
or  any  mere  modifications  of  the  same 
which  may  be  made  to  accomplish  such  or 
similar  purposes  in  contradistinction  to  per- 
forming the  same  by  hand,  and  especfatty 
the  use  or  employment  of  shuttles  aad 
fingers  for  tying  the  knots  of  the  healds  by 
-mechanical  meana. 

A1.PHOM8B  RsNB  L9  Miaa  de  Norn* 
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MANAT,  of  Jadd-ftraet,  gentleman,  and 
RiCHAftD  Fell,  of  the  Citr-road,  engineer. 
tbr  improved  meihodi  of  obiaiminff  frtth 
water  from  tali  waier,  and  of  concentrating 
tulpAnrie  acid.  Patent  dated  Angntt  7» 
1851. 

The  apparaCui  for  freshening  salt  water 
consiatt  off  a  rertical  cylinder  hafing  a  series 
of  horizontal  partitfons  oommnnicatin^  each 
With  the  one  helow  it,  and  each  with  a  pipe 
leading  to  a  condenser.  A  space  is  left 
between  the  sides  of  the  cylinder  and  the 
partitions,  to  allow  of  steam  dreolating 
freely  within  the  interior  of  the  cylinder. 
The  salt  water  to  be  Aresbened  is  introduced 
into  the  apparatus  from  the  top,  and  circn- 
latea  orer  the  partitions,  and  the  aqneona 
▼aponr  arising  from  it  passes  off  to  the 
condenser,  and  on  its  way  becomes  mixed 
with  atmospheric  air  introduced  through  a 
suitable  pipe,  and  issues  from  the  condenser 
in  an  aerated  state,  while  the  water  arising 
from  the  condensation  of  the  steam  admitted 
into  the  cylinder  is  discharged  therefrom 
withont  being  agrated.  The  apparatus  may 
be  constrncted  of  any  suitable  materials, 
but  the  patentees  recommend  the  use  of 
zinced  or  gaWanlzed  iron. 

For  "  concentrating  sulphuric  acid,"  the 
apparatus  consists  of  a  horizontal  cylinder 
or  envelope,  surronnded  by  a  furnace,  and 
having  a  set  of  longitudinal  partitions,  by 
which  it  is  divided  into  compsrtments,  each 
of  which  communicates  with  the  one  above 
and  below  it.  Each  of  these  partitions  Is 
turned  np  at  one  end,  so  as  to  direct  the 
acid  flowing  on  to  it  from  the  partition 
above  towards  the  opposite  end,  whence  it 
flows  over  to  the  partition  below  it,  and 
traversing  each  successively  (the  appsratua 
being  meanwhile  maintained  in  a  heated 
state),  is  concentrated  thereby,  by  CTspora- 
tion  and  distillation,  and  delivered  from  the 
apparatus  at  the  lower  part.  The  water 
vaporized  by  the  heat  of  the  furnace,  passes 
off  through  a  suitable  aperture  in  the  upper 
part  of  the  cylinder  or  envelope.  The  cylin- 
der itself  is  lined,  and  the  partitions  are 
covered  with  leaf  platinum,  or  the  partitions 
may  be  composed  of  glass,  porcelain,  or 
tome  other  material  not  affected  by  sulphuric 
acid. 

Qaimi. — 1 .  "Hie  above-described  method 
of  procuring  fresh  water  from  salt  water,  of 
whatever  materials  the  appsratua  may  be 
composed,  or  however  the  different  parts 
thereof  may  be  placed  with  refftrence  to 
one  another,  so  lon<  as  the  same  effect  is 
produced  tubsUntially  in  the  same  manner. 

2»  An  apparatus  in  which  sotphttric  acSd 
ia  made  to  flow  upon  stabs  unattackable'  by 
thsi^  a^d,  placeil  within  an  envelope,  which 
may  be,  like  pTatinnm,  nnatuckabfe  by  snl- 


phnrie  acid,  and  whereby  the  acid  in  quei* 
tion  is  concentrated  by  evaporatien  and  di«< 
tillatton,  as  above  described. 

liOCKtivGTOH  St.  LAWiin#c»  Bv^nt,  of 
Wafbrook,  merchant  F&r  improwmentf  In 
the  manufacture  df  kampiuficon.  Patent 
dated  August  7*  1851. 

The  fhnt  of  these  ia^mvetaen^s  cilnMsti 
in  rendering  sheets-  of  kampittUcon  vbot^ 
dturable  and  leas  liable  to'  be  affected  by 
atmpospherie  itfflnencea  by  the  appKcaflon  HH 
kheets  of  loosely  woven  fabrics,  ^rfre  gsnih 
or  peiforated  metal,  whieh  niay  be  attaelMd 
to  one  side  only  of  the  same,  «r  encloaei 
between  two  sheets  or  layers.  Tike  com- 
potmd  sheet  thus  formed  may  be  ontamenfw 
ed  by  printhig  on  the  kamptnUeousnr facer, 
or  on  the  exterior  of  the  wtfven  fabrier  afiL 
plied  to  one  sidtf  of  a  sheet  of  kattaptnlicoitf. 

The  iec&nd  improvement  consists  in  pr^. 
dueittg  coloured  sheeta,  blocks,  or  layers  of 
kamptnlicon  by  applying  tnr  the  sttrluces  ef 
ordinary  sheets  or  blocks  a  layer  of  kamp* 
tollcon  which  has  been  coloured  by  the  m'- 
trbduction  into  it  in  tho  ctjurae  of  manefdc. 
tnre  of  Suitable  pigments,  or  by  statning  thie 
cork  dust  or  sbaving«  employed  prerious  tb 
mixing  them  io  the  nkaatieating  aflachhie 
with  the  caoutchouc  employed  in  such'  msl^ 
nufacture.  ^        ■ 

The  third  improvement  consists  in  minii^- 
facturing  kamptufioon  pavements  ill  mosaic 
and  other  sithilar  pstterni.  Fdr  this  pur- 
pose the  patentee  takes  a  number  of  itri^s 
of  coloured  kamptoliicon,  wblcb  he  nnltes 
together  so  as  to  form  a  solid  block,  arrang- 
ing the  strips  in  the  block  according  to  any 
required  deaign  or  pattern  of  mosaic '^ofk. 
He  then  cuts  off  from  this  block  thin  sheila, 
vriiich  are  applied  in  the  manner  of  veneefs 
to  pavements  or  other  purposes  for  which 
the  same  may  he  applicable'. 

daimt.  «-  1.  The'  ap|Aieat1on  of  wotien 

fabncB,   wire  gauze,  perforated  metals,  or 

other  similar  materials,  between  two  layers 

or  sheets  of  katfiptulicon.  and-  ^rhiting^  tr 

'  ornamenting,  the  sarAe  as  deSeribed.   -       ' 

2.  Tiiii  manufacture  of  sheets,  blocks, '6r 
layers  of  kamptnflcon  eombfned  with  pig- 
ments 6r  other  colouring  nfatters,  of  lo 
other  kamptnlicon  in  an  urtcoloared  stated 

3.  The  manufacture  of  kavptoiteon  1s^ 
'  moialc  er  other  patterns,  dthtr  1^  pafb- 

meuts  or  other  purposes.       '     '.  '  * 

JoNAf itAy  Oiii^Mion,  of  BiVKehhead, 

Cheater,  Consulting  engineer:    Pbr  M  ftii- 

protemckt  in  tht  tntcMinery  'for  cMsei^iil. 

eating  motion  from  tttam  enginH  x»*  oiXer 

'  maiivk  pttwer^  and  tn  the  cotatritction  rf 

•  rudders  fbt  veieete.    Patent  dated  Augtist 

'14,1851.  •  -■.•■:...  >.••■ . 

tfkthhti  —  1.  Atr  iihprdv^d  "arrangeinrtit 
for  communicating  an  incressed  speed  frerm 
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the  engine  to  the  propeller  theft  of  screw 
and  paddle  wheel- propelled  Teisele,  in  to  far 
at  respects  the  combination  of  the  snn  and 
planet  motion  (the  parts  thereof  being  newly 
arranged)  with  the  cranks,  bearing  strap, 
and  guide  rod  described. 

2.  Several  modifications  of  the  arrange- 
ments first  claimed,  when  applied  to  locomo- 
tive engines  and  other  mschinery. 

3.  The  employment  of  two  rudders  placed 
alongside  of  the  steropost  of  a  Tessel,  and 
fitted  in  a  peculiar  manner  described. 

Btbpbbk  Moctlton,  of  Bradford,  Wilts, 
Ifadia- rubber  manufacturer.  P\ar  e0rtM» 
imprmeminia  in  ike  preparation  of  gutta 
poreha  and  eaoutehouCf  and  in  tko  appliea^ 
tion  thereof.  Patent  dated  August  14^ 
1851. 

It  is  well  known  to  persons  acquainted 
with  native  gutta  percha,  that  this  gum  is 
extremely  liable  to  be  affected  by  changes 
of  temperature,  that  it  becomes  rigid  under 
a  low,  and  soft  under  a  moderately  high  tem- 
perature, and,  moreoTer,  that  it  is  almost 
destitute  of  elasticity.  These  disadvantages 
prevent  its  application  to  many  useful  pur- 
poses for  which  it  is  otherwise  adapted. 
Now  the  patentee  obviates  these  disadvan- 
tages by  combining  with  the  native  gutta 
percha,  either  alone  or  mixed  with  a  certain 
proportion  of  caoutchouc,  a  mixture  of  hy- 
posulphite or  sulphite  of  lead  or  sine  with 
artificial  sulphuret  of  lead  or  sine,  and  sub- 
mitting the  same  to  the  action  of  a  high 
degree  of  temperature,  thereby  produces  a 
new  compound,  which  he  calls  cured  gutta 
percha,  and  which  remains  untffected  by 
change  of  temperature,  possesses  a  consi- 
derable amount  of  elasticity,  and  resists  the 
action  of  solvents  of  the  gum  in  its  native 
■tate. 

The  process  adopted  in  the  treatment  of 
gutta  percha  is  as  follows: — The  patentee 
takes  one  pound  thereof,  or  as  much  more 
as  can  be  conveniently  ground  or  worked, 
and  having  cleansed  it  from  impurities,  he 
adds  to  the  same  from  two  ounces  to  half  a 
pound  of  hyposulphite  of  leid  or  zinc  and 
artificial  sulphuret  of  lead  or  zinc,  in  about 
equal  proportions  of  each,  with  from  two  to 
twelve  ounces  of  Paris  white  or  chalk,  in  a 
powdered  state.  These  ingredients  are  then 
mixed  together,  and  ground  between  heated 
rollers,  and  otherwise  treated  in  the  manner 
directed  in  the  specification  of  a  patent 
granted  to  Mr.Moulton,  Feb.  8th,  1847. 

When  the  gutta  percha  is  combined  with 
caoutchouc  (which  may  he  done  in  equal 
proportions,  or  in  any  other  desired  propor- 
tions), the  process  is  conducted  in  the  same 
manuer ;  the  quantity  of  hyposulphite  of 
lead  or  zinc  and  artificial  sulphuret  c!  «ead 
employed  in  this  casCi  li  from  two  to  six 


ounces,  and  of  Parii  white  or  powteed 
chalk,  two  to  twelve  ounces  for  etery  pound 
of  gutta  percha  and  caoutchouc  mixture. 
This  composition  possesses  more  elasticity 
than  the  cured  gutta  percha,  but  is  not  so 
well  calculated  to  resist  the  action  of  oils. 

To  produce  a  hard  cured  gutta  percha  or 
gutta  percha  and  caoutchouc  composition, 
the  patentee  adds  to  every  pound  thereof 
from  two  to  twelve  ounces  of  csleined  mag* 
nesls,  but  conducts  the  process,  in  other 
respects,  exactly  as  if  the  magneaia  had  noi 
been  used. 

The  compositions  aboTC  mentioned  having 
been  manufactured  into  sheets  or  moulded 
articles,  are  finally  submitted  to  the  action  of 
■team  or  dry  heat  of  from  250°  to  Zb^ 
Fahr.  in  a  closed  room  or  vesscL  Hie  time 
occupied  in  this  curing  process  yariea  firom 
two  to  ten  hours  according  to  the  size  and 
thickness  of  the  articles  treated. 

Claime, — 1.  The  use  in  combinatioB  with 
gutta  percha  alone,  or  mth  gutta  percha  and 
caoutchouc,  of  the  acids  of  sulphur  of  a 
lower  degree  of  oxygenation  than  sulphurie 
acid  in  combination  with  suitable  bases,  bat 
the  use  by  preference  of  a  hypoaulphite, 
which  can  be  used  alone  or  in  combinatioii 
vrith  the  salts  of  the  acida  of  sulphur,  or 
with  the  sulphurets. 

2.  The  use  of  •the  artificial  sulphurets  of 
lead  or  zinc  in  combination  with  Paris  white 
or  chalk,  used  with  the  gutta  percha  alone, 
or  gutta  percha  and  caoutchouc,  or  with  a 
salt  of  a  lower  degree  of  oxygenation  than  a 
sulphate  and  artificial  sulphuret  of  lead  or 
zhic. 

3.  The  treating  of  gutta  percha  either 
alone  or  with  caoutchouc  by  combining 
therewith  calcined  magnesia,  or  carbonate  of 
magnesia  and  hyposulphite  of  lead  or  sine, 
and  the  artificial  sulphuret  of  lead  or  zinc, 
and  subjecting  it  to  a  high  degree  of  tem- 
perature. 

John  Plakt,  of  Beswick,  manufacturer. 
For  certain  improvemente  in  the  nummfae' 
ture  of  textile  JabricM.  Patent  dated  August 
14,  1851. 

Claim, — The  employment  in  the  manoftc- 
ture  of  the  fabrics  known  as  *'  cut  oords" 
of  two  or  more  shutiles,  so  regulated  in 
their  order  of  throwing  the  weft,  as  to  pro- 
duce when  cut  and  raised,  a  coloured  stripe 
or  stripes  upon  the  cords  in  the  direction  of 
their  length,  whether  such  stripes  extend 
continuously  over  the  piece  of  goods,  or  are 
interspersed  with  other  patterns. 

Thomas  Skinnbr,  of  Sheffield.  Flor 
improvemente  in  producing  ornamental  eur^ 
faces  on  metal  and  other  materiale.  Patent 
dated  August  14,  1851. 

The  '*  improvements  In  ornamenting  nse- 
tals"  consist  in  combining  for  this  purpose 
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tibe  prooeiMt  of  trinifiBrriiig  detigna  from 
mtablo  plates  and  dectro^plating,  or  elec- 
tro-gilding. 

A  design  or  pattern  having  been  drawn  on 
a  copper  plate,  an  impression  from  it  is 
transferred  to  the  metal  to  be  ornamented, 
and  the  snrfsce  left  unooTered  is  then 
■topped  oat  with  a  ▼amish  oompoied  of 
gum  gqaiacom  dissoWed  ii|  spirits  of  wine. 
As  soon  ss  the  Tarnish  is  dry,  the  ink  im* 
presslon  is  removed  by  mbbiog  it  with  a 
sponge  dipped  in  tQrpentine,  sfter  which 
dilate  sdd  is  appUed  to  eat  awsy  the  por- 
tions of  the  plate  formerly  coVered  with  the 
design.  The  plate  it  then  submitted  to  the 
process  of  electro- plating  or  electro-gilding, 
and  the  ornamentation  thereby  oompleted. 
Or,  in  the  case  of  Britannia  metal  and  Ger- 
flsan  silTcr,  a  pattern  may  be  transferred, 
and  then  sank  by  acid,  as  above  described, 
without  resorting  to  the  process  of  electro- 
plating. If  it  should  be  desired  to  produce 
a  pattern  in  relief,  the  mode  of  operating 
above  mentioned  is  reversed,  and  the  parte 
of  the  Bsetal  on  which  the  design  is  printed 


are  proteoted  from  the  aetioii  of  the  ao|d 
employed  to  reduce  the  unprinted  portions 
of  the  plate,  by  sprinkling  resin  in  a  pow- 
dered stete  over  the  impression,  snd  then 
melting  it  by  the  application  of  gentle  heat. 
The  raised  portions  of  the  plate  are  sub- 
sequently eleetre-plated  or  electro-gilded  by 
the  prooesses  ordinarily  adopted  for  that 
poroose* 

'm  **  other  materials''  aUudsd  to  are 
bone  and  ivory,  which  the  patentee  orna* 
mente  by  transferring  designs  on  to  their 
surfaces ;  and  when  the  portions  of  the  pUte 
required  to  be  left  plain  have  been  ooversd 
witii  gum  or  varnish,  the  bone  or  Ivory  is 
submitted  to  the  action  of  dilute  acid,  to 
open  the  poioo  of  the  ssaterial,  and  the  per- 
manent pattern  is  then  produced  by  a  suit- 
able dye  or  composition ;  or  the  dye  may  be 
applied  without  the  previous  use  of  dilute 
acid. 

C7aims. — 1.  The  means  described  of  pro- 
ducing ornamentsl  surfaces  on  metal. 

3.  The  means  described  of  producing 
omameotel  surfaces  on  bone  snd  ivory. 


BBOBNT  AMERICAN  PATBMT8. 
(From  the  Frauklin  Journal,) 


Fob  an  Impbotbmbmt  in  Moulding 
AND  Casting  Stbrbottpb  Platbs.  Charlu 
Hobbs. 

The  nature  of  my  invention  consiste  in 
moulding  and  casting  any  given  number  of 
stereotype  plates  at  one  operation ;  besides 
Bsking  them  more  rapidly  than  can  be 
made  by  any  other  known  method,  it  makes 
them  more  perfect. 

Claim. — ^What  I  claim  as  iny  invention 
is,  l»t.  The  moulding,  in  piaster,  of  one  or 
more  forms  of  type,  wood-cuts,  medals,  &e., 
at  one  operation,  in  air-tight  vessels,  by 
means  of  exhaustion. 

2nd.  I  claim  the  making  of  the  plaster 
moulds  with  two  faces. 

3rd.  I  also  claim  the  catting  from  one  or 
more  moulds,  in  a  box  sufficiently  tight  to 
hold  fluid  metal,  and  brioging  the  face  per- 
fect by  means  of  the  weight  of  fluid  metal 
confined  above  them  in  column,  or  otherwise. 

4th.  I  also  claim  the  grooved  wedges  for 
retaining;  the  moulds  in  their  places  while 
casting  from  them. 

5tb.  I  also  claim  the  non- admission  of 
fluid  metal  to  the  moulds  until  the  orifice 
through  which  it  enters  is  sunk  beneath  the 
surface  of  the  fluid  metel,  thus  preventing 
the  dirt  and  dross  from  entering  with  it. 

Fob  an  Improvxmbnt  in  Mxbcury 
Baths  pob  Fhotoobaphic  Pubposbs. 
JoAh  Moulson, 

The  nature  of  my  invention  consists  in 
the  agitetion  of  the  mercury  or  other  tub- 
stanoes  osed  Immediately  previens  to  Iht 


exposure  of  the  photograph  impression  to 
ito  influence,  and  upon  a  cooler  surface 
than  that  of  the  mercury  cup  proper,  which 
I  generally  expose  to  constant  heat,  throw- 
ing off  the  said  heated  surface  of  the  cup, 
the  mercury  or  other  substenoe,  when  not 
intended  for  use,  thereby  to  cool  it  and  to 
agitete  it,  and  to  prevent  its  evaporation,  or 
vaporisation  when  not  in  use ;  all  of  which 
I  am  enabled  to  do  by  means  of  my  "  mov- 
ing lever-cup  bath  for  photographic  pur- 
poaea,"  with  or  without  my  double  plate- 
holding  slide. 

CUttM. — What  I  claim  as  my  invention  is 
my  moving  and  moveable  lever  cup,  or  its 
equivalent,  and  bath,  for  photographic  and 
daguerreotype  purposes. 

I  claim  the  agitetion  of  the  meroury  upon 
a  cooler  surface  immediately  previous  to  its 
use  in  the  heated  cup  (or  part  of  it),  for  the 
development  of  photographic  impressions, 
by  means  of  my  moveable  lever  cup,  or  ite 
equivalent. 

I  claim  the  lever  cup,  or  elongated  cup, 
moveable  perpendicularly  on  an  axis  or 
centre  of  motion,  which  centre  of  motion 
need  not  be  confined  to  a  particular  part  of 
the  cup,  but  it  may  be  varied  and  placed  in 
any  manner  giving  and  admitting  the  move- 
ment of  the  cup,  but  must  be  so  arranged  at 
that  the  mercury,  or  other  substance,  may 
flow  from  the  heated  surface  of  the  cup  to 
the  cooler  surface  of  the  tube  or  elongated 
oup,  and  vice  vend,  by  elevatlag  or  de- 
frwsiog  the  exterior  end  of  said  oup. 
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I  dtim  the  bftlancing  of  Mid  lerer  cup, 
or  its  equivalent,  on  the  centre  of  motion, 
wherever  placed,  so  that  it  will  remain  sta- 
tionary, when  the  weight  of  the  mercary,  or 


other  substance,  is  let  on  to  either  end  of 
it — that  end  containing  the  mercnry  or  other 
substance  used  being  held  down. 


WBIKLT  LIST  OW  NBW  KNOLISH  PATBNT8. 


Airart  Gervoy,  of  Lyons,  France,  director  of  the 
Lyons  Railway,  for  means  to  prolong  the  durability 
of  the  rails  on  railways.  February  IS;  six  months. 

Edmund  Morewood,  of  Enfield,  Middlesex,  and 
Oeoi^e  Rogers,  of  the  same  place,  for  Improve- 
ments In  the  manufacture,  shaping,  and  coating  of 
metals,  and  in  the  means  of  applying  beat.  Feb- 
ruary 13,  six  months. 

Hermann  Turck,  of  Broad-street-buildlngt,  Lon- 
don, merchant,  for  improvements  in  the  manufac- 


ture of  rosin-oil.    (Being  a  communication.) 
braary  14;  six  months. 

Arthur  Wellington  Callen,  of  Peckham,  Surray, 
gentleman,  and  John  Onions,  of  Southwaric,  in  the 
same  county,  engineer  and  ironfounder,  for  Im- 
provements in  the  manufacture  of  certain  parts  of 
machinery  used  In  paper-making,  and  certain  pacta 
of  railways,  railway,  and  other  carriages.  Febmaiy 
li;  six  months. 


WBBKLT  LIST  OF  DBBIONS  VOB  AKTIOLBS   OF   UTILITY   mBGISTB&BD. 

Date  of     No.  in 
Eogtatra-  the  Re- 

tion.     gister.    Proprietors*  Names.  Addresses.  Subjects  of  Design. 


Feb. 12      3119 


»f 

13 
t* 

8120 
3121 
3122 

24 

3123 

•  f 

3124 

16 

8125 
8126 

18 

3127 
3128 

Feb.  12 
14 

361 
362 

18 

363 

17 

364 

li        365 


M.Thomson Plymouth ,. ^  Telescopic  Slush  and  tallow 

lamp. 

W.  Pink..... Fareham Saddle  strap-bar. 

J.  C.  Ducknill  Exmlnster Bullet  mould. 

C.  Smith,  A.  Smith.  1   Vaishlev  "  ^  Spool  motion  for.  a  worsted 

and  I.  Longbottom/  ^■*«"'"'  •••• "(     spinning  frame. 

J.  Emery Preston Wicker-work skfpwith  wooden 

bottom. 
W.  Magcough GrenTllIe  Priest-house,  Dublin.  Apparatus  to  ascertain  the  rer- 

tical  height  of  clooda 

Lambert  and  Co Portman-st^eet Vertical  pianoforte  brace. 

Dunn,  Hattersley  StCo.  Manchester  .m. Rail«ay  turn-table  and  break 

applied  thereto. 

W.  Muir  and  H.  Goss...  Salford Theodolite. 

W.  Oaves  and  J.  Hop- 

kinson New  Wharf-road Smoking  tube. 

WSIKLT  LIST  or  FaOTXSIOXAL  KSOiSTaaTioirs. 

Vf.  Mitcheson  and  Sons  Limehouse  Anchor. 

J.  Mantou  and  Son Dover-street Caster  for  bullets  or  projee- 

tiles. 

W.  H.  Lynn Belfast •« ^^,  Impervious  casement  ellland 

fastener. 

S.  Crossby Cleveland-atreet  .........m Cylinder,  or  surgical  bandog* 

roller. 
'  Economical   iron    joists    Ihr 

'•  Al<>«.n Cll,.U»...t«« \      Sir^JPrTb^Sa 

wrought-lron  tension. 
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JBrra/«m.— In  last  Number,  p.  128,  eol.  2,  twelve  Maes  from  bottom,  for  "  Chin,"  read  "Ohm.' 

CONTENTS  OF  THIS  NUMBER. 


Blundell's  Patent  Road-Sweeping  Machines. — 
Specification— (iriM  €ngra9ing*). 141 

The  Musket  and  Rifie.  By  the  Rev.  Wilse 
Brown  143 

Mathematical  Period icals.^"  The  Mathemati- 
cal Repository."    By  T.  T.  Wilkinson,  Esq  , 

Chimney  Wind  Guards.— Coast  Defences  .......  H7 

What  Brother  Jonathan  thinks  of  our  Eugi- 

neers' Strike  149 

Description  of  Fogden's  Registered  Manure 

Distributor — [with  engraviAgi) !50 

New  Rifle  Target.  By  Mr.  H.  D.  Dennison— 
{witA  engravings)  150 

Cunningham  and  Carter's  Patent  Method  of 
Propelling  Carriages  on  Railways — Abstract 
of  Report  of  John  Chapman,  Esq.,  C.E 131 

English   Specifications   Enrolled   during  the 
>.-Week:— 


DeMornay ^......Crus  hing  Sugar- 

Caues 15S 

Bissell M Carriage -springs  156 

Deeley  and  Deeley Giass-fbmaces ...  156 

Greg  and  Bowlas Weavers'  Healds  156 

Normandy  and  Fell ..Freshening    Salt 

Water  156 

Bunn Kamptullcon  ....  157 

Oriudrod  m. Propelling  Machi- 
nery   157 

Moulton    Gutta  Perchaand 

Caoutchouc  ...  158 

Plant Corded  Fabrics...  156 

Skinner.. Ornamenting  me- 

Uls 15i 

Recent  American  Patents    ,156 

Weekly  List  of  New  English  Patents  160 

Weekly  List  of  Designs  for  Articles  of  Utility 

Registered 160 

Weekly  List  of  Provinional  Registrations 160 


LONUUN:  Edited,  Printed,  and  Published  by ''Mepb  Clinton  Robertson,  ot  No.  1C6,  Fleet-street, 
in  the  City  of  London—  Sold  by  A.  and  W.  Oalignani,  Rue  Vivieune,  Paris ;  Machin  and  Co., 
Dubllns  W.  C.  Campbell  and  Co.,  Hamburg. 


MUSEUM,    BKGISTEK,    JOURNAL,    AND    GAZETTE. 


I' 


162 

O&IND&OD's    PATBMT   IllPAOVRMBNTS   IX    PROPSLLINO  UACHIMARY    AND   IN    BHIPS' 

RUDOKKS. 
(Patentee,  Mr.  Jonathan  Grindrod,  of  Birkenhead,  consulting  engineer.    Patent  dated  Augutt  14, 1851. 

SpeoifleatioD  enrolled  Febraary  14, 1M2.) 

Sp€ei/ieaiion. 

Firstly.  My  improvement  in  the  mAchinerj  for  communicating;  motion  from  a 
steam  engine  or  other  motive  power,  consists  in  a  new  arrangement  of  the  parts  of 
the  mechanical  movement  well  known  as  the  sun-and-planet  motion,  with  certain 
additions  thereto,  by  which  new  arrangement  and  additions  the  shaft  to  which  the 
engine  power  is  to  be  communicated  may  at  pleasure  be  either  made  to  revolve  at 
the  same  speed  as  the  engine  shaft,  or  at  a  greater  speed,  which  will  be  found  of 
especial  aovantage  and  economy  in  the  case  of  screw  and  paddle-wheel  steamers 
and  of  locomotive  engineB,  and  other  machines  requiring  a  greater  speed  than  that 
first  given  ofi^  from  the  motive  or  original  power,  since  the  required  speed  of  the 
propelling  instruments  may  be  obtained  with  a  moderate  velocity  of  the  steam  piston. 

Fig.  1  is  a  front  elevation  ;  fig.  2  a  longitudinal  section ;  and  fig.  3  a  cross  section 
on  the  line  ab  of  fi;;.  I,  showing  these  appliances  adapted  to  a  line  of  screw  propeller 
shafting.   A  A  are  the  bearinss  for  the  shafts  G  and  g ;  of  which  the  latter  one,  ^, 
is  immediately  connected  to  the  engine  by  the  crank  B,  and  is  therefore  going  at 
the  same  speed  as  the  engine,  while  the  other  shaft,  G,  is  made  to  rotate  at  an 
increased  speed,  making  double  the  number  of  revolutions  of  the  shaft  g,  or,  when 
required,  any  other  proportionate  number  of  revolutions,  or  portions  of  a  revolution 
of  increase  (which  increase  is  determined  by  the  relative  or  proportionate  sizes  of 
the  sun-and-planet  wheels).    The  increase  of  speed  thus  communicated  to  the  latter 
shaft  is  caused  by  means  of  the  following  arrangements : — B*  is  a  crank,  which  is 
keyed  fast  to  the  shaft  ^;  B*  is  another  crank,  which  is  slipped  loosely  over  the  end 
of  the  shaft  G,  upon  vihtch  it  is  free  to  turn  round :  the  two  cranks  B-  and  B*  are 
connected  together  by  a  crank-pin,  upon  which  there  is  loosely  mounted  a  toothed 
wheel  £,  which  gears  into  another  toothed  wheel  D,  keyed  fast  upon  the  end  of  the 
shaft  G.     F  is  a  connecting  rod,  the  upper  end  uf  which  slides  vtiihin  the  guides 
II;  the  lower  end  of  this  rod  is  firmly  connected  by  lugs  and  bolts  to  the  boss  of 
the  wheel  £,  by  which  thatv^heel  is  kept  from  revolving  whe.i  the  criinks  B*  B*  or 
the  shafts  Gg  revolve.     The  effect  produced  by  the  Mheel  £  being  kept  in  iMs 
position  by  the  connecting  rod  is,  that  the  shaft  G  is  caut^ed  to  make  two  revolutions 
for  every  one  made  by  the  bhaft  g.     The  number  of  revolutions  thus  communicateil 
to  the  shafi  G  may  be  increased,  or  they  may  be  Kssened  to  any  extent,  ivcn  to  a 
portion  of  a  revolution,  as  above  mentioned — the  rate  uf  increase  always  depchdiog 
upon  the  relative  sites  uf  the  wheels  employed.     C  is  a  bearing  strap,  two  separate 
views  of  vihich  are  given  in  figs.  4  and  5:  the  strap  serves  to  lessen  the  strain 
thru\tn  upon  the  end  uf  the  shaft  G  and  upon  the  crank-pin  by  the  \\heel  gearing. 
Fig;;.  6,  7,  and  8  show  another  metlicd  of  securing  the  luwer  end  of  the  cuuneciing 
rod  to  the  boss  uf  the  wheel  E.     In  this  instance,  the  boss  is  prolonged  beyuiid  the 
face  of  the  wheel  upon  one  side,  and  this  prolongation  has  one  portion  e^  c}iinJrical, 
for  the  reception  of  the  bearing  strap  0,  uhile  the  other  and  outer  portion  e  is 
formed  into  a  square,  which  takes  into  a  corret^ponding  boss  or  opening  fj  tormed 
in  the  en  1  of  the  connecting  rod.     L  and  K  are  two  discs,  which  fornri  a  coupling 
between  the  crank  B^  and  ths  s'naft  G.     This  coupling  is  employed  \^hen  ic   i^ 
desired  that  both  the  shafts  G  and  g  should  revolve  together  at  the  same  bpecJ,  at 
which  time  the  discs  L  and  K  are  connected  together  by  the  pin  M,  and  the  con- 
necting rod  F  is  disengaged  from  its  hold  ot  the  wheel  E. 

Fi«s.  9,  10,  11,  12,  la,  and  14  show  several  methods  of  applying  the  mechanical 
arrangement  above  described  to  the  transference  of  the  power  from  the  steam  cylin- 
ders to  the  driving  wheels  of  locomotive  engines.  Fig.  9  shows  them  applied  inside 
of  the  locomotive  frame.  The  engine  connecting  rod  is  attached  to  the  two  wheeU 
££,  which  are  loose  upon  the  crank- pin  H,  and  the  two  wheels  D  D  are  keyed  to 
the  shafts  or  axles  G  G  of  the  driving  wheels,  while  the  cranks  B  B  are  loose  upon 
the  shafts, — the  effect  of  which  disposition  of  the  parts  is,  that  both  of  the  shafts 
G  G,  and  consequently  the  driving  wheels  of  the  locomotive,  make  two  revolutions 
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for  every  revolution  of  the  cranks  (supposing  the  diameter  of  the  wheels  E  and  D 
to  be  equal).  Fig.  10  is  an  elevation  of  a  pair  of  locomotive  driving  wheels,  fitted 
with  these  appliances,  for  giving  a  double  speed  (o  them—the  power  being  applied 
outeide  of  the  wheels  N  N.  A  A  are  the  bearings  or  journals ;  6  is  the  axle  of  the 
driving  wheels,  upon  which  the  wheels  D  D  are  securely  fixed,  while  the  cranks 
B»  B»  are  free  to  revolve  thereon.  The  power  of  the  engine  is  applied  by  connecting 
rods  to  the  bosses  of  the  wheels  £  E. 

The  arrangements  exemplified  by  this  figure  (fig.  10)  are  nearly  the  same  as  thoae 
already  explained  in  reference  to  fig.  1,  differing  only  in  the  power  of  being  applied 
to  both  ends  of  the  shaft.  Figs.  11  and  12  show  a  mode  or  affixing  the  connect- 
ing-rods of  locomotive  engines  to  the  wheel  E,  which  is  similar  to  that  before  ex- 
plained in  reference  to  figs.  6,  7,  and  8.  Figs.  13  and  14  are  a  side  elevation  and 
cross-section  of  the  arrangement  shown  in  Rg.  9,  the  only  difference  being  that 
friction  pulleys  or  drums  EE  and  DD  are  employed  instead  of  the  toothed -wheel 
gearing  for  transmitting  the  power  from  the  engine  to  the  axle  of  the  driving- 
wheels. 

Secondly.  My  improvement  in  the  rudders  of  vessels  has  for  its  object  the  so 
constructing  and  disposing  of  them  that  they  shall  be  much  less  liable  to  be  un- 
shipped or  injured  by  the  vessel  striking  the  ground  than  rudders  of  the  ordinary 
construction.     Fig.  15  is  a  side  elevation,  fig.  16  a  stem  elevation,  and  fig.  17  a 


Fig.  15. 


Fig,  16. 


Fig.  17. 


G^^ 


sectional  plan  taken  upon  the  load-water  line  of  a  vessel  fitted  with  this  improve- 
ment.  AA  are  the  rudders,  of  which  there  are  two,  one  placed  on  each  side  of  the 
stern-post  B,  which  is  slightly  recessed  for  their  accommodation,  and  projects  a  few 
inches  beyond  the  after  or  free  edge  of  the  rudder.  One  of  the  rudders  is  brought 
into  action  when  the  vessel  is  to  be  carried  round  to  starboard,  and  the  other  when 
she  is  to  be  carried  round  to  port.  They  are  provided  with  a  proper  lever  appara- 
tus on  deck,  so  that  they  may  be  worked  in  conjunction  or  separately.  Fig.  15 
shows  the  position  of  the  rudder  on  the  starboard  side.  In  fig.  16  this  rudaer  is  shown 
in  action  \  the  other,  or  port- rudder,  being  out  of  action.  In  fig.  17  both  rudders 
are  represented  as  being  out  of  action.  When  this  improved  rudder  apparatus  is 
applied  to  a  icrew-propeller  vessel,  it  enables  the  builder  to  make  a  more  perfect 
vessel,  there  being  no  aperture  required  in  the  dead  wood  for  either  the  propeller  or 
for  the  rudder ;  by  which  means  the  vessel  is  not  only  rendered  stronger,  but  the 
propeller  can  be  placed  in  its  most  favourable  position.  Moreover,  the  run  of  the 
vessel  can  be  made  fine  or  clean  (as  it  is  termed),  by  which  the  propeller  works  in  a 
more  solid  and  less  disturbed  body  of  water,  and  therefore  causes  less  vibration  to 
be  produced  in  the  vessel. 
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Sir, — I  do  not  expect  that  the  few 
considerations  brought  forward  in  my 
last  letter  will  go  far  towards  satisfying 
the  operatives  that  they  are  not  '*op- 
pressra"  by  their  employers.  Througn- 
out  the  whole  of  the  labouring  clssses 
there  is  a  feeling, — a  deeply  rooted  and 
powerful  conviction,  that  they  are  op-> 
pressed.  There  is  an  impression  as  en- 
during as  it  is  strong  and  vivid,  that  their 
employers  lake  advantage  of  them,  and 
extort  die  uttermost  amount  of  work  for 
the  least  possible  wages.  They  think 
that  wealth  has  undue  and  ta^uet  power. 
And  this  feeling  is  shared  by  many  in- 
telligent men  of  all  classes  who  abhor 
the  yery  thought  of  "  Communism*'  or 
any  form  of  Socialism.  Indeed  to  charge 
the  operative  engineers,  as  a  body,  with 
being  either  communists  or  socialists,  is 
to  bring  an  accusation  which  cannot  be 
sustained.  There  is  no  proof  that  they 
entertain  any  such  views,  whatever  may 
be  the  remote  consequencee  of  their 
principles.  I  shall  not  be  far  wrong  in 
stating  these  principles  to  be :  First, 
that  the  wealthy  employer  of  labour  has 
an  unjust  power  over  his  operatives  by 
means  of  bis  wealth  ;  and,  secondly,  that 
to  counteract  this  unjust  influence,  the 
operatives  must  combine  amongst  them- 
selves, and  so  make  the  union  of  num- 
ben  a  rampart  against  the  aggression  of 
wealth.  In  other  words,  the  operative 
engineera  would  answer  the  two  ques- 
tions in  my  last  letter,  thus : 

"  1st.  The  injustice  and  oppression 
which  we  complain  of,  is  this :  Our  em- 
ploy era  make  us  do  as  much  work  as 
they  can  for  as  low  wages  as  they  can ; 
and  when  we  complain,  they  tell  us  that 
we  are  at  liberty  to  do  better  for  our- 
selves, to  make  a  better  bargain  else- 
where if  we  are  able.  They  know  that 
if  it  comes  to  a  "  strike,'*  they  can  hold 
out  longer  than  we  can ;  and  therefore 
they  imagine  they  have  us  at  their 
mercy. 

"  2nd.  The  remedy  for  this,  we  be- 
lieve to  be  in  a  combination  amongst 
ourselves.  By  the  union  of  our  small 
capitals  we  hope  to  be  able  to  compete 
with  the  large  capitalists ;  and  finally  to 
become  independent  of  them." 

Now,  to  tne  first  of  these  points  we 
have  already  alluded;  and  mentioned 
some  of  the  difficulties  which  it  involves. 


I  really  cannot  see  how  such  a  **  case  of 
conscience"  can  be  settled  on  any  general 
or  practical  grounds ;  or  who  is  to  be 
the  arbiter  and  umpire  between  the  op- 
posing claimants.  Suppose  a  wealthy 
employer  were  to  accede  partially  to  the 
demand  of  his  hbourcrs  for  higher 
wages.  Take  a  case ;  and  in  order  to  fix 
our  ideas,  suppose  the  profits  of  the  em- 
plover  are  five  thousand  pounds  a  year, 
and  that  he  employs  two  nundred  men. 
Here,  then,  is  ample  room  for  increasing 
wages,  and  still  leaving  a  very  hand- 
some income  to  the  capitalist.  Suppose 
he  increases  each  man's  pav  five  shil- 
lings a  week,  then  he  will  lo8e  2,600/. 
a  year  of  his  income,  or  more  than  half. 
Now,  would  the  workmen  be  satisfied 
with  this  ?  Of  course  they  would,  for  a 
time.  But  scon  they  would  begin  to 
murmur  afresh.  After  all,  the  em- 
ployer's income  of  2,400/.  would  seem 
too  much,  and  they  would  demand  a 
further  increase  of  wages.  Now,  where 
is  this  to  end  ?  At  what  point  shall  the 
law  of  conscience,  or  the  law  of  the  land 
interfere,  and  say,  "  Thus  far,  and  no 
farther?"  Who  is  to  place  the  limit, 
and  where  Is  it  to  be  placed  ?  Are  we 
to  go  on  till  the  income  of  the  capitalist 
is  reduced  to  the  same  amount  as  the 
wages  of  each  individual  P  The  ope- 
rative will  answer,  perhaps j  '*  It  will  be 
time  enough  to  consider  these  things 
when  we  have  got  some  instalment  to 
begin  with.'*  No,  Gentlemen,  it  will 
not.  If  it  be  once  established  as  a  prin« 
ciple  that  any  law  whatever  is  to  inter- 
fere in  these  mattera,  every  one  con- 
cerned must  be  prepared  for  the  conse- 
quences. It  will,  perhaps,  be  said,  that 
Government  has  interfered  in  the  case  of 
women  and  children,  in  the  Factories 
Bill ;  and  it  may  be  urged,  that  every 
poor  man  is  practically  as  powerless  to 
protect  himself  against  his  etnployer,  as 
if  he  were  a  woman  or  child.  That, 
therefore,  the  same  reason  holds  good  in 
both  cases— the  same  necessity  for  Go- 
vernment interference.  There  certainly 
is  something  in  this;  and  it  is  not  very 
clear  at  what  point  we  are  to  stop,  if  we 
once  begin  interfering  in  such  afiaire. 
In  fact,  the  very  necessity  for  Govern- 
ment protection  in  the  case  of  women 
and  children  (If  it  be  allowed)  arises  out 
of  the  defenceless  position  of  the  men, 
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for  whom  the  same  GoTernment  protec- 
tion is  now  claimed.  If  the  fathers 
and  husbands  were  in  a  condition  to 
make  their  own  terms  with  the  em- 
ployers, they  would  also  be  able  to  pro* 
tect  their  wives  and  children,  without 
any  help  from  Government  They  are 
the  natural  guardians,  and  it  la  only  be- 
eauBC  they  have  no  power  that  any  help 
from  without  becomes  necessary.  Poverty 
is,  unquestionably,  as  great  a  weakener 
as  age  or  sex,  and  puts  the  person  aa 
much  at  the  mercy  of  others.  If  Go- 
vernment interferes  In  one  case,  there 
really  does  not  appear  an  v  valid  excuse 
for  not  ioterfering  in  the  other.  A 
starving  man  is  as  utterly  helpless  as  a 
woman  or  child  can  be,  and  may  be 
tvranised  over  as  effectually.  Let  this 
then  be  granted ;  namely,  that  it  is  the 
duty— and,  in  fact,  the  express  province 
of  Government,  to  protect  the  whole  of 
its  subjects  from  injustice ;  we  must 
still  remember,  that  there  are  certain 
things  which  Government  cannot  do. 
For  example,  it  cannot  compel  a  master 
to  give  higher  wages  than  he  chooses, 
without  thereby  eheeking,  and  aeriously 
injuring  the  various  plans  and  achemea 
he  may  have  in  view,  and  by  which,  be 
it  remembered,  not  only  he,  but  hu 
wwrhmn  would  be  enriched.  It  is  true, 
they  would  not  be  enriched  in  the  same 
degree  as  himself  by  these  commercial 
enterprises ;  but  it  is  probable,  that  in 
many,  if  not  all,  cases  the  labourer 
would  ultimately  lose  more  than  he 
would  gain  by  this  Grovemment  inter'* 
ferenee  with  the  plana  and  projects  of 
his  employers. 

A.  H. 
{To  he  eontimted.) 


NAVY  yiCTVAtLIWO. 

The  victualling  of  the  Navy  being  at 
present  a  subject  of  interest,  and  it  faav- 
mg  been  said  that  science  has  not  as  yet 
discovered  means  of  preserving  meats 
effectually,  it  may  be  useful  to  bring 
together  some  well-known  facts  eluo^ 
dating  the  subject.  To  begin  with  an 
immediately  practicable  measure, — the 
introduction  of  gelatine  as  an  article  of 
seamens'  diet,  the  following  letter  from 
Sir  Samuel  Bentham  to  the  Secretary  of 
the  Admiralty  will  best  describe  partt- 
cttlars :— « 


(Copy.) 

I9th  Dee,,  1829. 

Sir,— It  hu  been  long  known  that  a  great 
proportion  of  the  constituent  part  of  bona 
is  a  jelly*  which  forms  a  principal  part  of 
most  animal  sonps ;  bat  it  is  only  of  late 
years  that  means  have  been  found  of  sepa- 
rating, perfectly  and  e  sonomicallT,  thia  jelly 
from  the  earthy  parts  of  bones.  \Vithin  the 
last  twenty  years,  M.  D'Arcet,  and  others  in 
France,  have  been  occupied  In  bringing  to 
perfection  the  application  of  chemical  pro- 
cesses and  appropriate  apparatua  to  this 
purpose,  and  have  so  well  aueoeeded  aa  to 
be  able  to  famish  the  basis  of  a  pint  of  rich 
soup,  Buffieient  for  the  portion  of  a  working 
man,  for  less  than  a  farthing  i  or  the  same 
quantity  of  nutritioui  jelly,  dried  as  porta- 
ble aoup,  for  about  a  halfpenny.  Soop 
made  of  this  jelly  (called  gelatine)  is  now, 
as  I  underatand,  conaumed  in  eonaiderable 
quantities  by  the  workmen  at  the  Royal  Mint 
for  medala.  at  Paris,  at  a  great  pecuniary 
saTing  to  them  ;  and  as  it  aeema  that  consi- 
derable advantage  might  be  derived  by  the 
adoption  of  some  of  theie  procetaes  in  hia 
Majeaty'a  victualling  eatabliahmenta,  I  would 
request  you  to  aubmit  to  my  Lorda  Com- 
miaalooera  of  the  Admiralty  my  ideas  on  the 
subject. 

In  the  present  manner  of  salting  meat  for 
the  Navy,  the  bones  are  either  diapoped  of 
for  a  very  amali  sum,  or  remaining  with  the 
meat,  are  so  mueh  Uielsas  weight,  occu- 
pying valuable  space  on  board  abip  without 
yieidiog  any  nourishment.  But  if,  as  I 
should  suggest,  on  cutting  up  the  meat  the 
bones  wars  separated,  and  so  prepared  as  to 
extract  the  30  per  cent,  of  gelatine,  and  the 
10  per  cent,  of  fat  which  bones  are  found  to 
contain  ;  thia  gelatine  flaToured  at  pleasure, 
and  exsiccated  as  portable  soup,  might  give 
the  ahipa'  crews  the  meana  of  enjoying  fre- 
quently a  wholesome  and  agreeable  diet, 
keeping  well  in  all  climates,  and  occupying 
but  little  space,  but  which,  as  now  prepared, 
is  too  costly  to  be  afforded  except  for  the  use 
of  theaiek.  The  meat  alio  thus  forced  from 
the  bones  would  be  more  easily  and  perfectly 
salted,  and  might  be  rolled  Uke  Haosburgh 
beef  previouily  to  the  putting  it  into  cask. 

I  would  observe,  at  the  same  time,  that  it 
is  only  at  a  Government  manufactory  that 
the  operation  of  extracting  the  xelatine  could 
be  performed  in  a  manner  aatisfactory  to  the 
consumer.  Were  it  supplied  by  contractors, 
or  imported  from  the  Continent,  suspicions 
might  arise  that  ihe  bones  made  uae  of  may 
ha?e  been  unwholesome,  or  of  a  kind  to  ex- 
cite  aversion  —  suspicions  which,  whether 
well  or  ill-founded,  had  till  lately  opposed 
obstacles  at  Paris  to  the  extensive  ase  of  this 
most  ecoaottlcal  food. 
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Should  their  Lordthipt  consider  this  pro- 
posal as  worthy  their  attention,  and  desire  to 
obtain  the  details  of  the  best  processes  and 
apparatns  that  have  hitherto  been  applied  to 
the  porpoae,  I  would  either  point  out  the 
moans  by  which  the  reqaiaite  in  formation 
might  be  obtained,  or  take  upon  it  myself  to 
procure  it,  and  submit  it  to  their  Lordships. 
I  am*  Sir,  yours,  dec., 

Sakubl  Bbntham. 
Tha  Bight  Hon.  T.  W.  Croker. 

On  the  29th  December,  the  Admiralty 
acknowledged  the  receipt  of  this  commu- 
nication, and  acquainted  Sir  Samuel  that 
their  Lordships  had  transmitted  it  to  the 
Victualling  Board ;  there  the  matter  ap- 
pears to  have  rested.  This  by  no  means 
implies  objection  to  it,  since,  in  regard 
10  his  most  beneficial  proposals,  reite- 
rated requests  for  a  decision  on  them 
were  necessary  ere  orders  were  issued 
for  carrying  them  into  execution. 

By  a  note  of  Sir  Samuers  on  the  sub- 
ject of  gelatine,  it  appears  that  **  The 
bones  of  the  animals  consumed  for  food 
in  London  would  furnish,  daify,  a  [Mr- 
tion  of  soup  for  every  individual  in  the 
metropolis." 

The  adoption  in  the  mercantile  navy 
of  the  measure  proposed,  would  be  no 
less  advantageous  to  its  seafaring  men 
than  it  would  be  in  the  Royal  JNavv ; 
and  to  steerage  passengers  particularly, 
gelatine  soups  would  be  a  wholesome, 
cheap,  and  luxurious  variation  in  their 
dietary.  M.  S.  B. 

TBI  OBBAT  SCaSW  -  PROPELLSB  CASB.— 
AFVLICATION  FOE  PROLONGATION  OF 
L0WE*8   PATSNT. 

iVniy  Council, 
February  2,  5,  19,  20,  21,  1852. 

Before  the  Right  Honourable  Lord  Cran- 

worth t  the  Right  Honourable  Sir  J.  L. 

Knight  Bruce,  th«  Right  Honourable  the 

Jadge  of  th«  Admiralty  Court,  and  the 

Right  Honourable  Sir  Edward  Ryan. 

Sir  Frederick  Thesiger,  Mr.  Montague 

Smith,  and  Mr.  Webster,  instructed  by  Mr. 

T.  E.  Wyche,  appeared  for  Mr.  Lowe  the 

PatitioDer« 

Sir  W.  P.  Wood,  the  late  Solicitor- Geae- 
ral,  and  Mr.  Bovill,  instructed  by  Mr.  Cat- 
tarns,  appeared  for  Mr.  J.  C.  Robertaoo, 
Agent  for  numerous  engineers,  and  others 
opposing  the  api^ication. 

Mr.  Crowder,  Q.C.,  and  Mr.  Mellish, 
instmoted  by  Messrs.  Garrard  and  James, 
qipeared  on  behalf  of  selreral  Screw-boat 
Companies;  to  oppose  the  extension. 


Mr.  Serjeant  Shee  and  Mr.  Bovill,  in- 
structed by  Mr.  Browning,  appeared  on  be* 
half  of  the  Peninsular  and  Oriental  Steam- 
boat Company.     And 

M.  Vance,  instructed  by  Mr.  Chevallier, 
who  appeared  on  behnlf  of  Capt.  Carpenter, 
a  subsequent  patentee. 

The  Petitioner's  patent  was  dated  March 
24,  1838,  and  will,  of  course,  expire  March 
24,  next.  In  support  of  his  application,  it 
was  urged  that  the  prineipal  merit  of  the 
present  improved  system  of  icrew  propnlsion 
was  due  to  Mr.  Iiowe,  who,  by  his  skill  and 
exertions,  had  brought  the  same  before  the 
notice  of  the  public;— that  he  had  uted 
curved  blades  being  portions  of  a  screw  on  a 
revolfing  axis  below  the  water-line  of  the 
vessel,  which  had  not  been  attempted  be- 
fore, and  that  he  was  entirely  unremunersted 
for  these  exertions. 

A  great  many  witnesses  were  called  on 
behalf  of  the  Petitioner,  to  prove  the  utility 
of  a  blade  being  a  portion  of  a  screw  made 
according  to  Lowe's  specification,  and  that 
he  had  made  great  advances  in  this  branch 
of  practical  science,  for  which  be  was  unre- 
munerated. 

The  evidence  brought  forward  to  support 
the  opposition  of  the  Screw- boat  Companiei, 
and  by  the  Engineers,  was  direoted  generally 
to  prove  that  the  invention  was  old,  and  was 
in  principle  the  same  as  Shorter' s,  and  that 
for  such  share  as  Lowe  had  in  contribatiog 
to  the  adoption  of  the  screw,  he  had  been 
amply  rewarded. 

We  have  not  room  to  give  tlie  whole  of 
the  evidence  on  either  side  at  length  j  but 
we  select  from  the  short-band  writer's  notes 
some  of  the  more  striking  portions  i 

Mr.  Thomat  Lloyd,  Sworn. — Bxamined 
by  Mr.  Montague  Smith. 

Are  you  the  Superintendent  of  the  De» 
partment  of  Steam  Machinery  of  the  Navy  ? 
—Yes  ;  I  am. 

Have  you  been  so  for  some  years  ? — 
Yes. 

Were  you  engaged  several  years  ago  in 
adapting  screws  to  steamers  in  the  Navy  ? — 
Yes. 

Yob  are  acquainted  with  Mr,  Lowe's  in- 
vention ?— Yes ;  I  am. 

In  your  judgment,  is  that  a  useful  inven- 
tion ? — Yes ;  it  is  a  uaeful  invention,  cer- 
tainly. 

What  is  the  screw  now  used  generally  in 
the  Navy— 'What  proportion  of  an  entire 
tarn  of  a  eerev  do  yon  use  ? — A  sixth. 

Has  it  always  been  a  sixth  that  you  have 
used  in  the  Navy  ? — Yes ;   we  determined 
upon  a  sixth  in  the  early  experiments,  and 
it  has  been  sdhered  to  siaee  that  time. 
*  Does  that  sixth  answer  in  your  judgment 
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to  what  is  called  a  blade  .'—Certainly ;  the 
word  **  blade  "  would  sufficiently  express  it 
— ^it  might  be  called  a  blade,  cerUinly. 

Lord  Crauworth.—Voa  that  mean  that 
the  two  together  arc  a  sixth  ? 

Mr.  Crowder. — No  ;  each  is  one'Sixth, 
malcing  one-third  of  the  whole. 

Mr.  Montague  Smith  — I  believe  you 
were  acquainted  with  the  early  experiments 
on  board  the  Rattler,  which  were  conducted 
by  Mr.  Petit  Smith  ?— Yes. 

Was  a  whole  screw  first  used  ? — Half  a 
screw ;  that  is  to  say,  two  haWes. 

Did  you  find  that  that  was  as  efficient  as 
a  smaller  section  of  a  screw  ? — No :  it  was 
not  so  efficient. 

Wns  there  more  vibratory  motion  in  the 
vessel  by  the  use  of  it  ?— There  might  have 
been ;  I  do  not  recollect  that  very  dis- 
tinctly. 

Croet-examined  by  Mr.  Solicitor- Oene^ 
rat. — ^Wbere  did  you  make  these  experi^ 
ments  ? — In  the  river  Thames. 

In  the  Battler  /—Yes. 

How  was  your  attention  first  called  to  the 
subject  when  yon  made  these  experiments  ? 
— ^The  Rattler  was  built  for  the  express 
purpose  of  making  experiments  i^ith  the 
screw. 

Was  it  in  consequence  of  Mr.  Smith's  in- 
vention ?  —  Yes ;  in  consequence  of  the 
attention  of  the  Admiralty  being  drawn  to 
the  screw-propeller  as  fitted  in  the  Archi' 
medei  by  Mr.  Smith. 

It  was  in  consequence  of  the  Arehimedee 
having  been  fitted,  that  the  Admiralty 
thought  proper  to  make  experiments,  and 
did  make  them  in  the  Rattler  t — ^Yes. 

And  yon  snperiotended  those  experiment! 
the  whole  time  ? — Yes. 

In  what  did  your  experiments  eonsistF— • 
was  it  in  gradually  reducing  the  screw  ? — 
There  were  various  objects  to  ascertain— 
that  was  one  very  important  object^to  at- 
certain  the  smallest  part  of  a  screw  whieh 
would  answer  the  purpose. 

You  wished  to  ascertain  the  smallest  pro- 
portion of  a  screw  which  would  answer  the 
purpose?— Yes. 

Was  that  wholly  in  consequence  of  Mr« 
Smith's  experiments  in  the  Arekkmedei  t — 
That  series  of  experiments  was  instituted 
with  a  view  of  fitting  the  instrnment  to  ships 
of  war,  in  the  event  of  its  answering ;  Mr. 
Smith  had  nothing  more  to  do  with  it  ex- 
cept soggeating. 

Was  Mr.  Smith  at  all  with  you  when  you 
carried  on  those  experiments,  or  did  yon 
carry  them  on  by  yourself  without  any  assist- 
ance from  Mr.  Smith  ?— Mr.  Smith  was 
always  on  board  the  vessel ;  he  might  not 
have  been  so  oceationally,  but,  generally 
speaking,  he  was  on  board  the  vessel  af 


might  be  expected,  he  being  regarded  at  the 
time  as  the  inventor  of  the  screw  propeller. 
Did  Mr  Lowe  assist  in  those  experimenta 
at  all  ?— No. 

Did  you  know  anythUig  of  Mr.  Lowe  at 
that  time  ? — No. 

Had  you  ever  heard  of  his  patent  at  that 
time .' — No. 

You  did  not  know  of  his  existence,  in 
fact? --No. 

When  you  went  on  making  these  experi- 
ments till  you  cut  the  screw  down  to  the 
one-sixth,  yon  had  not  heard  of  Mr.  Lowe's 
existence  ?^No. 

In  what  year  was  that  ?-^The  experiments 
begun  in  1843. 

You  were  simply  led,  as  I  understand  you, 
to  the  experiment  of  ooming  down  at  once 
to  the  one- sixth  of  a  turn,  by  a  continual 
series  of  reductions  of  Mr.  Smith's  screw  ? 
—Yes. 

You  tried  a  whole  turn  first  ?— Two  half 
turns  ? 

Then  yon  thought  you  would  see  if  a 
little  less  would  do? — ^Yes;  and  it  did 
better ;  then  we  were  encouraged  to  go  on, 
and  we  found  that  the  next  did  better  atill. 

Till  at  last  you  got  to  one.  sixth,  and  yoa 
found  that  that  would  do  best  ? — We  went  a 
lilttle  beyond  a  sixth — we  went  so  far  till 
we  found  the  result  was  worse—the  per- 
formance of  the  vefsel  was  worse. 

Some  expense,  I  presume,  was  incurred 
in  those  experiments  ? — A  heavy  expense. 

During  the  whole  of  that  expense,  and  of 
those  experiments,  you  did  not  know  either 
of  Mr.  I^we's  existence  or  that  of  his 
patent  ?— No. 

Did  you  finally  adopt  the  one- sixth  in  the 
Navy  ? — We  finally  adopted  the  one-sixth. 

Was  that  entirely  as  the  result  of  your 
own  experiments  carried  on  in  thia  way  at 
your  own  expense  ? — Entirely.  It  was  at 
the  expense  of  the  Government.  I  ought  to 
mention  that  other  experiments  were  made 
besides  those  in  the  Rattler,  before  we  ulti- 
mately determined  upon  a  sixth.  A  series 
of  experiments  were  made  in  the  Dwarf 
abo,  which  were  more  numerous  than  those 
in  the  Rattler,  with  a  view  of  determining 
the  proper  pitch  of  the  screw  and  various 
other  things. 

Was  any  vessel  bnilt  for  the  express  pur- 
pose of  the  experiments  ? — The  Rattler  was 
built  for  that  purpose. 

Among  other  things,  you  also  say  you 
made  experiments  upon  the  pitch  ? — Yes  ; 
that  was  done  chiefiy  in  the  Dwarf. 

The  extent  of  the  pitch  is  also  important, 
is  not  it  ? — It  is. 

It  is  desirable  that  that  should  be  defined 
in  any  paper  which  you  would  lay  before  a 
workman  for  conitructing  a  serew?— Cer- 
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taiiilj  i  fome  principle  shoald  be  laid  down 
— -some  limit  should  be  set. 

I  see  there  a  model,  do  yon  know  that 
model  ? — ^Yes ;  that  is  a  model  which  shows 
the  Rattler's  screw. 

That  is  the  result  you  arriTed  at  in  the 
Rattler  /—That  is  one  of  the  many  screws 
we  tried ;  we  tried,  I  dare  say,  thirty  screws 
In  the  Rattler. 

That  is  the  last  you  arrived  at  ?^I  am  not 
sure  that  it  is  the  last. 

It  is  one  of  those  yon  anived  at  ? — Yes. 

Fixed  as  that  is,  in  the  dead-wood,  and 
when  put  upright  in  that  form,  not  impeding 
the  progress  of  the  vessel  in  the  water  ?•— 
Very  little ;  the  screw  is  drawn  up  through 
a  trnnk,  and  is  got  rid  of  altogether.  I  may 
mention  that  the  Rattler  had  a  large  aper- 
ture, with  a  view  of  accommodating  the  ves- 
sel for  a  long  screw ;  and  those  pieces  painted 
bine  were  temporary  pieces,  put  in  ,in  order 
to  see  whether  the  aperture  might  be  reduced 
in  sise  without  reducing  the  efficiency  of  the 
instrament  before  other  yessels  were  built. 

When  yon  ultimately  arrived  at  what  you 
thought  the  best  form  of  screw,  such  an 
aperture  was  no  longer  necessary  ?-—  No ; 
before  it  was  acted  on  it  was  desirable  to  see 
wliether  the  filling  np  the  aperture  would 
lessen  the  efficiency  of  the  screw. 

I  understand  you  to  say  that  is  what  is 
generally  adopted  in  the  Navy  ? — Yes,  one- 
sixth.  I  am  not  sure  whether  that  is  leis 
than  one-sixth. 

Having  arrived  at  that  result  with  very 
great  expense,  if  you  were  employing  any 
workmen  to  make  a  screw,  would  it  not  be  an 
object  of  conaiderable  importance  to  define 
at  onee  to  him  the  eiact  amount,  and  the 
shape  and  form  of  the  screw  which  you 
wished  to  produce  ?-^Yes. 

The  exact  proportion  of  it  to  a  whole 
turn  ?— Yes. 

Otherwise  the  workman  would  be  left  to 
discoTer  it  by  his  own  experiments,  as  yon 
did  by  yours  ?— Yes. 

Yon  cooeeive  a  definition  of  the  exact 
proportion  of  a  screw  to  be  an  object  of 
Tery  great  importance  in  referenee  to  its 
efficiency  ? — There  are  tolerably  wide  limits 
within  which  you  may  make  a  screw,  with- 
out materially  diminishing  its  efficiency ;  it 
night  be  a  seventh,  or  an  eighth  even,  or 
more  than  one-sixtlu 

What  would  be  the  smallest  and  the 
largest  limit  which,  in  your  judgment,  after 
all  these  experiments,  would  be  beneficial  ? 
-*-I  think  less  than  one-ninth  or  one-tenth 
would  not  produce  a  good  propelling  instru- 
ment, or  I  shoald  rather  say,  would  not 
produce  so  good  a  propelling  instrument  as 
one-sixth. 

And  more  than  how  much?— 'A  whole 


screw  is  not  a  bad  propelling  instrument; 
that  is,  the  two  half  turns :  but  it  is  not  so 
good  as  the  other.  The  inquiry  was  with  ui, 
not  bow  large  a  propeller  you  mieht  hnve, 
but  how  small  a  propeller  you  might  have. 

What  was  the  object  of  not  having  a  large 
propeller  ? — That  it  should  be  lighter,  and 
occupy  less  space  in  the  deadwood  of  the 
vessel,  and  should  be  drawn  up  more  easily. 

Larger  ones,  I  suppose,  could  not  be 
drawn  up  convenientlj  ? — ^Not  conveniently ; 
they  could  be  drawn  over  the  side  of  the 
vessel. 

When  you  speak  of  considerable  expense, 
can  you  give  any  rough  statement  of  how 
many  thousand  pounds  were  incurred  in 
those  experiments  .'^-I  should  be  afraid  to 
say  how  much. 

Some  thousands  of  pounds  ?— Yes  ;  yon 
msy  consider  that  the  Rattier  was  built  for 
the  purpose. 

Though  you  did  not  know  anything  of 
Mr.  Lowe,  or  his  patent,  at  that  time,  have 
you  looked  at  his  patent  since?— I  have 
heard  of  it  so  often,  that  I  know  it  pretty 
well. 

Supposing,  before  you  had  yourself  in- 
curred the  great  expense  of  those  expert^ 
ments,  you  had  had  the  advantage  of  having 
his  patent  put  before  you,  would  it  have 
prevented  that  expense  ?  Should  you  have 
been  able  from  that  patent  to  have  made  the 
machinery  in  the  form  you  have  now  arrived 
at? — I  do  not  think  we  could  have  taken 
any  other  course  than  we  did  take-'that  of 
experimenting  from  one  extreme  to  the 
other.  I  do  not  think  any  one  would  have 
believed  that  such  a  propeller  would  answc  r 
as  well  as  it  does- 
Do  you  know  the  proportion  of  that? 
(jfointrng  to  a  mo<fe/.)— 1  think  it  is  about 
one-sixteenth ;  I  have  beard  that  mentioned. 
It  may  be  one-twelfth  or  one-sixteenth, 
judging  by  the  eye. 

The  lowest  dimensions  to  which  you 
recommend  any  party  to  proceed  is  one- 
tenth,  I  understand  you? — Yes;  but  as  I 
said  before,  there  is  no  definite  limit  which 
can  be  fixed  ;  for  particular  purposes,  one- 
twelfth  may  do. 

At  present,  for  the  Navy,  you  have  en- 
tirely adopted  this,  as  I  understand  ? — Yes. 
Crost-examined  by  Mr,  Orowder, 

I  do  not  think  you  stid  when  you  became 
acquainted  with  Mr.  Lowe  himself,  at  all 
— when  you  knew  there  was  such  a  person? 
— I  do  not  recollect.  It  was  a  good  while 
after  those  experiments. 

When  did  you  become  acquainted  with 
the  fact  that  there  was  such  a  thing  as 
Lowe's  Patent  ? — It  was  after  those  experi- 
ments. 

Was  not  it  considerably  after  you  had 
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Arrived  at  a  condasion  on  the  aabjact  ?— I 
really  cannot  tell  when  I  knew  of  Mr. 
Lowe's  patent. 

Were  jour  experiment!  made  pnblicly?" 
Oh  yea ;  everybody  might  go  on  board  the 
Tescel  to  are  them. 

It  waa  a  matter  of  notoriety  that  the  Ad- 
miralty were  endeavouring  to  aaoertatn  Um 
fact  ?~Yea ;  the  Admiralty  were  too  happy 
to  aee  any  one  interoated  in  the  experlmenta. 

Did  Mr.  Smith  give  yon  very  naefal 
aasiatance  in  thoae  ezperimenta  ? — ^Yea. 

I  believe  he  received  aome  payment  or 
aalary,  did  not  he  ? — Not  at  that  time ;  he 
had  that  aa  the  inventor  of  the  inatmment. 

Do  yon  know  the  Arekim§d§9  f — ^Yea. 

That  waa  aome  what  larger  than  thia  ? — It 
waa  two  half  turni. 

Who  waa  it  anggeated  redacing  the  iorew 
BO  aa  to  make  it  aomewfaat  leaa,  waa  it  yon  ? 
— I  really  cannot  tell ;  it  waa  ao  natural  and 
obvioaa  a  conrae  to  pnrane. 

It  waa  the  natural  conrae  to  panne  whao 
yon  fonnd  that  two  half  tnma  wonld  do,  to 
aee  if  a  liule  leaa  wonid  do  ?^Y0b. 

And  did  you  arrive  by  a  natural  concla* 
aion  to  what  yon  aee  tbere  ?-^Yea. 

And  that  ia  what  Mr.  Lowe  claims  for  hia 
patent  ?— Yea. 

You  have  aeea  the  apecifieation  ?— Yea. 

What  ia  the  meaning  of  that  hook? 
(pointing  to  drawing  annexed  to  tpeeifteMm 
fton)-— I  cannot  tell. 

What  do  yon  infer  from  that,  aa  a  prac- 
tical maut  aeeing  a  hooked  blade  like  a  bUl- 
hook  there  ?  Ia  it  of  any  practical  nae 
whatever,  in  truth  ?"I  ahonid  think  not. 

Ia  not  it  the  reverae?— So  long  aa  the 
aurface  remaina  the  aame,  I  imagine  it 
would  not  make  much  difference  ;  of  course 
it  is  a  more  awkward  instrumcntt  because  if 
this  were  increased  to  the  aiie  we  have  found 
neeesaary,  it  would  require  a  larger  trunk, 
and  so  on. 

With  respect  to  that  larger  trunk,  would 
not  it  be  an  inoonveoienee,  reducing  ita 
uUlity  to  aome  extent  ? — Yee,  If  you  are  to 
adhere  atrictly  to  that  form. 

There  la  nothing  in  the  language  of  the 
apecifieation  to  guide  you,  ezoept  that  it  ia 
to  be  a  blade,  and  that  blade  ia  to  have  a 
curvature  ? — Yee. 

There  being  nothing  to  guide  you  in  the 
worda  of  the  apecificaiion,  looking  at  that 
drawing  a  peraon  acting  under  that  drawing, 
and  using  that  configuration,  would  uae 
something  rather  prejudicial  than  the  re- 
verse ? — Yes ;  I  should  prefer  a  straight  Una 
to  a  curved  Ifane. 

On  that  gronnd  the  trunk  would  be  more 
Ittoonvenient?-- Yea ;  thia  ia  leaa  espenaive 
to  make. 

What  do  you  call  the  trunk  ?— The  trunk 


ia  the  square  trunk  through  whieh  you  druw 
the  screw  when  it  is  not  in  use.  If  you  had 
thia  hook  here,  it  must  be  wider  than  if  the 
aame  surface  were  included  between  straight 
lines. 

Upon  the  whole,  your  judgment  ia,  that 
that  configuration  ia  of  no  manner  of  utility, 
but  rather  the  reverae  ?  *  Yea ;  I  ahould  pro* 
fer  a  straight  one. 

Looking  at  that  blade,  without  any  lan- 
guage referring  to  it,  can  you  tell  at  all  what 
portion  of  a  acrew  it  is,  or  whether  it  means 
to  indicate  anything  else  than  a  aort  of 
blade  ?— >The  drawing  aifixed  to  the  apecifi- 
eation do  you  mean? 

Yes  s  looking  at  that  aa  a  practical  nan, 
doea  it  mean  to  indicate  anything  else  than 
some  blade,  and  that  curvature  ? — Only  one 
infers  from  that  nearly  the  portion  of  an 
entire  aerew,  which  it  U  intended  to  be. 

How  would  you  ascertain  that  from  the 
spedfioation  ? — From  the  drawing ;  from  the 
drawing  one  can  tell  what  portion  of  the 
entire  ctrele  the  end  view  of  the  acrew  ooen- 
pica;  you  would  aee  what  portion  of  the 
entire  drcle  the  blade  waa. 

Would  not  that  depend  upon  the  pitch  ? 
—No  I  it  doea  not  matter  what  the  pitch  ia 
when  yon  look  at  it  endways ;  a  sixth  wonld 
alwaya  be  represented  by  the  aame  pietnra, 
whether  the  pitch  were  great  or  amaJL 

Can  you  by  any  admeaaurement,  looking 
at  that,  arrive  at  a  eonduiion  what  portion 
of  a  turn  of  a  screw  that  is  ?— Yes ;  roughly 
you  may. 

And  that  ia  one-aixteenth  ?— Perhapa  not 
quite  ao  much  ;  I  have  not  meaanred  it. 

How  low  have  you  ever  gone  in  praotiae 
or  experiment?— I  think  we  have  gone  m 
low  aa  a  ninth  or  a  tenth. 

You  have  gone  to  aa  amall  a  portion  aa  a 
ninth  or  a  tenth  ?— Yea. 

And  not  lower? — I  do  not  know  of  a 
lower  experiment. 

Waa  that  becanse  when  you  got  hdow  a 
sixth  or  a  seventh,  you  found  a  gradual  re- 
duction of  the  effideney  of  power  in  the 
aerew  ? — Yea ;  but  not  very  mateiiaL 

But  atill  you  found  an  alteration  the 
wrong  way  ? — Yea. 

Did  yon  then  put  it  np  again,  end  aaoer- 
tain  that  it  really  waa  that?— Yea;  we  m-* 
peated  the  experiment. 

And  putting  down  and  then  raiaing  it  yon 
found,  as  yon  diminiahed  from  a  ai^  or  a 
seventh,  you  got  leaa  power  ?•— Yea. 

You  aay  those  two  half  tnma  Derm  a  very 
efficient  means  of  propelling  a  veasol? — 
Yes  I  thoArekmudm  beat  the  Dover  paokets 
at  that  time. 

Going  nine  knota  an  hour  ?— Yea. 

With  those  two  half  turns  ?— Yea. 

Ceo  you  tell  whether  the  ono^ixtoanth 
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it  repreMntcd  in  thoM  drawiagt  would 
b«  fueh  a  proportion  as  would  be  an  im- 
provement upon  thia? — No;  I  think  that 
would  be  better  than  one-MzUenth. 

In  your  judgment,  ia  there  any  merit  in  a 
person  saying,  Yon  maj  propel  a  vessel 
with  one>Bixteentli,  when  you  have  already 
found  out  and  used  practically  this,  which  is 
two  half  turns  of  a  screw,  and  could  do  bet- 
ter with  it? — Any  person  who  malces  a  sug- 
gestion of  that  kind  is  likely  to  do  a  great 
deal  of  good,  if  it  come  at  the  right  time, 
before  any  other  person  has  discovered  the 
same  thing.  If  any  person  were  to  maiM 
experiments,  and  tell  the  public  the  result, 
and  it  were  to  lead  the  public  to  adopt  it, 
that  would  be  an  advantage. 

As  lar  as  you  have  made  ezperiments, 
they  would  go  to  show  that  thia,  with  OM" 
sixteenth,  is  not  so  good  as  two  half  tnris  ? 
— Yea;  I  do  not  think  one-sixts#ftth  was 
ever  tried. 

Has  your  experience  been  very  large  at 
regards  the  experiments  made  from  time  to 
time  upon  this  screw,  and  all  portions  of  it  ? 
— Yes ;  I  know  a  good  deal  about  them. 

You  are  aware  of  Ericsson's  invention  ? 
—Yes ;  I  have  a  general  knowledge  of  it. 

You  know  that  he  used  a  portion  of  a 
serew  ? — ^Yes. 

To  any  practical  man,  did  that  show  a 
portion  of  a  screw  to  be  use4,  though  in 
thia  eonfiguratioo?— Yes;  in  a  very  dif- 
iinuDt  way  from  that  which  is  now  used. 

Have  yon  tried  any  of  tlie  flat  blades? 
(p9imih»0  to  one  of  7\^A)r's)-*Yes. 

This  becomee  a  very  good  propeller,  I 
believe  ?— Yes ;  it  is  not  quite  fo  good  w 
the  other,  but  it  is  not  a  bad  one. 

The  effect  of  the  propulsion  is  by  the 
i^nration  of  the  two  blades  in  the  water  ? — 
Yea. 

And  these  two  blades  do  cause  a  very 
eoneiderable  propulsion  ?<«-Yes  (  it  is  not  a 
bad  propeller,  by  any  means. 

Have  you  oyer  tried  one  against  the  other 
with  the  same  area,  so  as  to  know  whether 
there  is  any  real  diiferenee  ?•— We  have  tried 
the  flat  blades,  snd  the  result  of  those  trials 
has  been  to  lead  us  to  abandon  them  in 
favour  of  the  curved  blade — the  curved  blade 
beoif  a  Uttle  better. 

Is  that  the  only  difference  between  these 
two,  that  one  is  a  little  better  than  the 
other  ? — Yes ;  I  should  prefer  the  screw  for 
other  reasons. 

The  essential  foroe  in  proiHilsion  ia  de* 
rived  from  there  being  two  blades  like  those 
of  a  windasiU  ?•— Yes ;  the  oblique  action  of 
the  two  blades  upon  the  water. 

The  advantage  of  the  screw,  you  say,  is 
a  little  greater;  probably  its  allowing  the 
water  to  get  off  a  little  quicker ;  is  that  so  ? 


•—If  you  have  flat  blades,  in  order  to  ikiake 
it  an  efficient  ioatrument,  you  must  not 
carry  the  flat  down  to  the  cantre  of  the 
screw,  or  it  would  be  exceedingly  injurious. 

It  would  be  cut  off  as  it  is  even  here  ?— • 
It  ought  to  be  cut  off  more  than  that ;  and 
then  you  hare  to  carry  the  outer  end  of  the 
propeller  upon  thick  arms.  The  best  way 
of  carrying  the  outer  part  of  the  propeller 
is,  by  continuing  the  serew  down  to  the 
very  centre. 

You  get  somewhat  more  strength,  do 
you  ?— Yes ;  and  less  resistance  through  the 
water.  The  centra  part  of  the  screw  should 
be  regarded  as  that  which  carries  the  outer 
part,  rather  than  as  the  propelling  power. 

Were  there  other  vessels  employed  at  a 
considerable  expense  besides  th^Arekimedet 
and  the  Saitler  f-^-Yw ;  the  Dioarf  mn 
one. 

Any  other  ?  — Experiments  have  been 
made  in  other  vessels. 

Were  those  other  experiments  attended 
with  considerable  expense  ?•— With  great 
expense. 

Could  you  have  arrived  at  any  such  con* 
elusion  as  that  which  yon  now  have  without 
going  to  a  very  eonsiderable  expense  in- 
deed ? — We  could  not  have  arrived  at  it, 
beoause  experiments  must  have-  been  made 
on  a  large  scale  to  be  worth  anything ;  ex- 
periments on  a  model  are  not  worth  much. 
(you-escamined  by  Mr,  Penee. 

Were  you  in  Her  Majesty's  service  in  the 
yesr  1838  ?^Yes. 

Had  you  made  any  experimente  before 
those  tried  by  Mr.  Smith  in  the  AreH" 
meii9?^\  think  never. 

Did  you  ever  go  to  Mr.  Taylor  in  the 
year  1838,  to  see  some  models  of  serew 
propellers  ?-^Not  that  I  recollect ;  I  recol- 
lect going  to  Gracechurch- street  to  see 
some  models  after  that. 

At  what  time  wae  that  ?-^After  the  trial 
of  the  ArtkifMdu, 

Before  the  Rattler  f^l  cannot  tell. 

Was  it  after  the  BaitUrt--l  cannot  tell 
when  it  was. 

Was  it  in  1842  or  I84S ;  can  you  tell  us 
within  three  years  ? — I  cannot 

Were  you  ever  ordered  by  the  Lords 
Commissioners  of  the  Admiralty  to  witness 
Captain  Carpenter's  experiments  ? — No. 

Are  you  aware  whether  Mr.  Ewart  was 
ever  there  ?<«-Mr.  Ewart  has  seen  them. 

In  the  yesr  1838  ?— I  cannot  tell. 

Do  yon  kuow  how  the  Lords  Commis- 
sioners of  the  Adnairalty  arrived  at  that 
particular  screw  which  is  In  the  Aeff/er  f — 
Yes. 

By  wiutt  means? — By  cutting  down  a 
whole  serew,  like  that  which  was  fltted  to 
the  AreUmidet,  till  the  proportion  of  a 
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whole  screw  wbieh  would  produce  the  best 
effect  was  found. 

In  whit  year  did  they  begin  to  cut  down  ? 
—In  1843. 

Are  yon  aware  whether,  prior  to  1843,  a 
patent  was  taken  out,  describing  the  angles 
at  which  the  screw  propeller  should  be  set, 
and  the  proportion  of  a  screw  to  be  used  ? 
—No,  I  have  no  knowledge  of  that ;  I  may 
mention,  with  respect  to  tbe  use  of  the 
word  **  angle,"  that  when  you  speak  of  the 
angle  of  a  serew,  the  angle  Taries  from  the 
circumference  to  the  centre,  therefore  you 
must  say  the  angle  of  what  part  you  mean. 

Are  there  certain  angles  within  which  a 
screw  propeller  is  useful,  and  without  which 
it  is  useless  ? — ^Yes. 

Can  yon  deacribe  them  ?— Not  the  angles ; 
jou  may  measure  the  angle  of  the  serew,  but 
the  better  way  of  looking  at  it  is  to  speak  of 
tbe  pitch,  to  see  the  length  which  one  con- 
Tolntion  of  the  screw  will  make.  If  this 
thing  were  wound  round  a  cylinder,  this 
representing  the  two  threads  of  the  screw, 
the  distance  fram  that  thread  to  that,  mea- 
sured in  a  line  parallel  to  the  axis,  is  called 
the  pitch  of  the  screw,  and  the  relation  of 
that  to  the  diameter  giTCS  the  screw  en- 
tirely. 

Is  there  a  limit  within  which  a  useful 
propeller  can  be  made,  and  without  which 
it  would  be  nseless  ? — Clearly;  there  are 
Tery  wide  limits. 

Can  you  state  them  ? — Tbe  limit  one  way 
certainly  wonld  be,  that  the  pitch  of  the 
serew  should  not  exceed  twice  the  dia- 
meter ;  that  would  be  a  wide  limit  on  the 
one  side;  we  should  not  like  the  pitch  to 
exceed  more  than  once  and  a  half  of  the 
diameter.  On  tbe  other  side,  we  should 
not  desire  the  pitch  to  be  less  than  the 
diameter  of  the  screw. 

Then  it  is  necessary  to  ascertain  what  the 
pitch  of  a  propeller  must  be  ? — Certainly. 

Do  you  know  Mr.  Lowe's  specification  ? 
—Yes. 

Does  that  guide  you  ? — Not  at  all  as  to 
the  pitch. 

In  order  to  make  the  propeller  which  is 
now  used  in  Her  Majesty's  service,  it  wonld 
be  necessary  to  ascertain  what  the  pitch 
should  be  ? — Qenerally. 

Were  you  ever  on  board  the  Gepger  steam 
frigate?— Yes. 

Was  she  fitted  up  with  a  screw  ?— No  ; 
she  had  paddles. 

Was  the  pinnaoe  of  the  Oej^^er  fitted  with 
a  screw  ? — No ;  not  a  screw,  it  was  a  pro- 
peller consisting  of  two  planes. 

Are  you  aware  whether  Captain  Carpen- 
ter, in  the  year  1839,  or  1840,  or  1841,  ever 
mentioned  to  the  Admiralty  that  he  had  an 
invention  ?— I  have  no  doubt  he  did. 


Why  do  you  say  so  ?— I  have  read  a  letter 
of  Captain  Carpenter's  since,  stating  that  he 
did. 

Are  you  aware  whether  Sir  Edward  Parry 
wai  there  ? — Yes. 

Did  he  witness  th^  ezperimfnts  of  Cap- 
tain Carpenter  ? — I  rannot  say. 

Are  you  certain  t'.it  'Captain  Carpenter 
made  experiments  as  to  screw  propulsion 
prior  to  the  year  1843  ?— I  have  no  doubt 
about  it,  though  I  cannot  speak  from  my 
own  personal  knowledge ;  wiien  yon  speak 
of  screw  propulsion,  I  am  not  aware  that  he 
has  used  the  screw  at  all. 

You  do  not  know  whether  the  pinnace  of 
the  Geyser  was  fitted  up  with  a  screw  on 
that  plan  ? — I  know  it  was  fitted  up  with  a 
plane  ;  it  may  have  been  fitted  with  a  screw 
also. 

Did  you  ever  see  the  drawings  of  Captain 
Carpenter  ? — I  have  seen  copies  of  them. 

This  patent  was  taken  out  in  1840  ;  will 
you  tell  me  whether  that  represents  the 
screw  propeller  now  uf ed  in  the  Navy  >— 
{A  drawing  being  ehoum  to  the  THIums).— 
Yes. 

In  what  respect  ? — It  is  a  portion  of  a 
screw. 

What  portion  of  a  screw  would  that  be  ? 
—I  cannot  tell  that  from  that  view  of  it. 
You  could  tell  if  you  had  the  other  view  of  it. 

Supposing  you  put  a  pair  of  compasses 
there,  and  descri)>ed  a  circle,  you  could  tell 
what  proportion  of  the  circle  it  waa?— No ; 
you  are  looking  at  it  in  tbe  wrong  way. 
This  axis  indicates  that  this  is  a  side  view  of 
the  screw  ;  this  tells  you  the  length  of  the 
screw,  but  not  the  portion  of  the  entire 
circle ;  you  must  look  at  that  end,  at  the 
axis  to  tell  you  the  proportion  of  the  screw. 

In  what  points  do  yon  consider  that  that 
represents  the  one  now  in  use  in  the  Navy  ? 
— In  its  general  appearance. 

Is  that  {onotker  model)  the  kind  of  thing 
which  is  used  in  Her  Majesty's  service  ?— 
Yes ;  it  is  very  much  like  it. 

In  all  the  Queen's  ships  do  they  fit  up 
the  screw  with  a  sixth  portion  of  the  screw  ? 
—Yes ;  there  may  be  exceptions. 

There  are  none  as  low  as  one-sixteenth ' 
—No. 

If  yon  were  told  to  make  a  screw  accord- 
ing to  that  drawing,  and  you  were  not  told 
the  angle,  should  you  make  a  thing  like 
that  ? — I  cannot  tell. 

Assuming  this  to  be  a  model  made  from 
that  drawing  and  specification  of  Cap- 
tain Carpenter's,  is  it  at  all  like  the  screw 
of  the  Daunt  lest  ? — Yes ;  sssuming  thst  to 
be  the  case,  it  is  very  like  it. 

Is  it  at  all  like  Mr.  Lowe's  ?— Yes. 

In  whst  respect  ?— In  respect  of  the  cur- 
vature of  the  surface. 
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Only  in  raapeet  of  the  eurrataFe  of  the 
lurface  ? — And  it  b  about  the  proportion. 

Shonld  700  §Bj  that  is  one*  sixteenth  or 
one-aixth?— I  ahonld  say  it  is  more  like 
one^^ixth. 

Should  yon  say  that  Mr.  Lowe's  is  more 
like  one* sixth  ? — Mr.  Lowe's  is  rather^more 
lihe  one- sixteen tfi,  bnt  the  two  screws  are 
very  mnch  alike  in  their  general  appear- 
ance. 

Do  yon  know  what  induced  the  Admi- 
nlty  to  fix  on  one>nintb  for  the  RaUler  t — 
It  was  one  of  the  screws  which  had  been  cut 
down. 

Do  yon  know  what  induced  them  to  fix 
on  one-ninth  ? — ^They  did  not  fix  upon  one- 
ninth  or  one-tenth. 

What  led  them  to  go  to  one- sixth  ?— >It 
waa  arrived  at  from  gradually  reducing  the 
length  of  the  screw ;  the  screw  waa  reduced 
firom  time  to  time  till  we  got  past  the  sixth, 
and  got  a  worse  screw  than  the  sixth. 

At  the  time  that  the  Rattler  was  fitted  up, 
yon  never  beard  of  Mr.  Lo«-e*8  patent,  you 
g.y  ?— No. 

Did  you  ever  bear  of  Captain  Carpenter's 
patent? — I  think  it  is  probable  I  did,  but  I 
eannot  tell. 

Did  any  of  the  Lordi  Commissioners,  to 
your  knowledge,  know  of  it?~No  doubt 
they  rouBt  have  known  of  it,  because  Cap- 
tain Carpenter  wrote  to  them  upon  the 
subjeet. 

Wsa  not  it  in  consequence  of  C:<ptain 
Carpenter's  urgent  request  that  the  screw 
waa  introduced  into  Her  Majesty's  service  ? 
—No. 

Are  yon  aware  that  he  has  written  con- 
stantly to  the  Admiralty  on  the  subjeot  ?— < 
Yea. 

Lord  (iranworih, — We  are  not  very  strict 
about  evidence,  bnt  I  do  not  see  what  this 
has  to  do  with  it. 

Mr,  Fanctf.-^I  wish  to  show  that  Cap- 
tain Carpenter  brought  this  before  the 
notice  of  the  Admiralty,  and  that  therefore 
Mr.  Lowe  has  no  merit. 

Lord  Oramworth. — What  doea  it  signify 
to  the  question  before  ua  who  brought  it  to 
the  notice  of  the  Admiralty  ?  The  question 
is  thia:  The  moment  Mr.  Lowe  obtained 
hia  patent,  do  you  contend  that  they  imme- 
diately found  it  out  from  the  patent  ?  You 
mnat  proeeed  upon  that  argument ;  whether 
they  learned  it  in  any  other  way  is  quite 
immaterial.  1  am  sure  their  Lordships  do 
not  wish  to  stop  any  reasonable  inquiry; 
bnt  upon  the  question  of  whether  it  is  rea- 
aonable  to  extend  the  patent,  we  are  going 
into  the  case  at  a  length  which  would  hardly 
be  veiy  legitimate  at  a  trial  at  nm  pritis 
when  the  question  of  the  Talidity  of  the 
patent  was  in  issue. 


Mr,  Vanee  (to  the  fFlfnest). — ^Yon  are 
quite  convinced  that  when  the  Rattler  was 
fitted  up,  you  had  never  heard  of  Lowe's 
patent  ? — I  am  quite  satisfied  of  that. 

And  yon  think  you  had  heard  of  Captain 
Carpenter's  ? — [  may  have  heard  of  his  ex- 
periments. 

Re-eiamined  by  Mr,  Montague  Smith. 

Yon  tried  in  the  Rattler  first  the  two 
half  turns? — ^Yes. 

That  was  long  after  Lowe's  patent  ? — 
Yes. 

Was  that  done  under  the  superintendence 
of  Mr.  Pettit  Smith  ?— No ;  I  should  say  it 
waa  rather  done  under  my  superintend- 
ence. 

Was  Mr.  Pettit  Smith  on  board  at  the 
time  ? — ^Yes ;  he  was  alwaya  on  board,  and 
a  dosen  other  people  were  on  board  who 
were  interested  in  screw  propelling. 

And  Smith's  patent  was  for  a  whole 
Bcrew  ? — It  was  for  a  whole  screw. 

Whether  he  knew  of  Mr.  Lowe's,  you  do 
not  know  ?— <I  do  not 

The  Rattler  was  very  much  bnilt  aa  an 
experimental  ship  for  the  purpose  of  trying 
this  new  propeller,  was  not  it  ? — Yes ;  she 
was  built  exactly  like  a  paddle-wheel  vessel, 
in  order  to  try  the  two. 

At  first  you  hirdly  believed  that  a  smaller 
section  of  a  screw  would  do  ? — No ;  I  had 
no  reason  to  believe  so  :  I  had  no  reason  to 
think  that  a  blade  would  answer  the  pur- 
pose. 

Are  flat  bladea  in  use  in  the  Navy,  or  in 
the  merchant  service  ? — They  are  not  in  use 
in  the  Navy,  and  not  extensively  in  the  mer- 
ohant  service. 

Air  /.  L.  Knight  Bruce. — I  understand 
yon  to  say  that  no  one  would  have  believed 
that  auch  a  propeller  as  Lowe's  would  an- 
swer aa  well  as  it  does  ?— Yea  ;  when  I  say 
aa  Lowe's,  I  should  say  so  without  going 
quite  to  the  extreme  amallness  of  Lowe's. 

Lord  Cranworth. — I  understand  you  to 
mean  that  no  one  would  have  believed  that 
a  small  aection  of  a  screw,  adequately  de- 
Bcribed  by  a  "  blade,"  would  have  been  as 
useful  as  it  is  ? — Exactly. 

Mr.  SoUeitor-Oeneral.'^ViiW  your  Lord- 
abip  ask  Mr.  Lloyd  if  he  was  aware  of 
Shorter's  invention  ? 

Lord  Cranworth, — Were  you  so  ?^I  do 
not  recollect ;  I  may  have  seen  the  thing, 
bnt  I  do  not  recollect. 

Mr.  Solicitor- OeneraL — At  what  time 
did  you  hear  of  Shorter's  invention  ?— I 
think  not  till  some  of  tbese  trials  began. 

Lord  Cranworth.  —  Quite  recently  ? — 
Within  seven  or  eight  years,  possibly  ;  be- 
fore that  time,  these  patents  did  not  excite 
any  interest  in  the  mind  of  anybody. 

Captain  Carpenter  was  also  examined. 
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The  chief  pointo  which  bis  •?ideoc«  went 
to  estobliffh  were  aa  follows  : 

He  said  that  he  had  great  azperience  in 
screw  propelling,  having  turned  his  atten« 
tion  to  it  for  more  than  twenty^fire  years ; 
that  he  uoderstood  the  subject  both  practi* 
callj  and  theoretically.  He  said,  that  bow- 
ever  simple  the  screw  propeller  might  appear 
in  its  present  form,  it  was  a  very  fiae  and 
delicate  instrnment. 

There  were  many  points  which  it  was 
necessary  to  ascertain  in  constructing  it,  the 
priooipal  of  which  were  the  area  of  diameter 
of  the  blade,  the  proper  enrre,  and  the  angle 
at  which  the  blades  should  be  feet  on  the  shaft. 

All  the  pateotees  of  a  section  of  a  screw, 
as  he  believed,  prior  to  himself,  had  taken 
the  windmill  vane  as  the  basis  or  priaciple 
on  which  thsy  bad  formed  tho  propeller  i 
and  it  was  to  that  fact  that  he  chiefly  attri- 
buted their  failure  in  success.  Now  the 
arms  of  the  windmill  vane  were  not  in  the 
form  of  a  perfect  screw  until  th«y  were  in 
action.  The  vanes  were  so  formed  as  to 
adapt  themselves  to  the  wind,  and  were 
totally  different  in  principle  from  the  A.rchi- 
medean  or  water  screw.  It  wai  also  essen- 
tial that  the  pitch  of  the  screw  should  not 
be  greater  than  twice  its  diameter  or  leas 
than  once ;  in  fact,  that  the  pitch  ihould 
not  be  more  than  45^  or  less  than  20°. 
Theae  were  the  limits  within  which  a  pro* 
poller  must  be  confined  in  order  to  render  it 
efficient  in  the  propulsion  of  vessels. 

The  angle  of  30^  produced  the  greatest 
speed. 

Ail  these  particulars  were  defined  in  bis 
specification,  and  it  was  impossible  to  aaoer* 
tain  those  points  from  Lowe's  specification. 

That  he  waa  appointed  to  the  Oepser 
ateam  aloop  in  the  early  part  of  the  year 
1842.  That,  prior  to  bis  departure  from 
JBogland,  he,  by  the  direetion  of  the  Admi* 
ralty,  fitted  up  the  pinnaee  of  that  veasd 
with  his  screw  propeUer. 

That  he  gave  all  the  information  he  oouid 
afford  respecting  the  virtnes  or  propeKiee  of 
the  eeetion  of  a  sorew  to  Bir  B.  Parry  and 
the  Government  engineers.  That  lie  made 
various  experiments  o«  that  pinnaoe  in  the 
Thamea  and  in  the  Regent's  Canal,  in  the 
presence  of  the  Directors  of  the  Grand 
Junction  Company.  That  he  tried  his  see- 
tion  of  a  screw  with  Smith's  whole  screw  in 
the  Polyphemef  and  it  waa  found  to  be  supa* 
rior. 

On  his  return  to  Bogland  in  1846,  he 
found  that  the  Haff/er  was  fitted  with  his 
patent  screw  propeUer. 

That  he  had  frequently  applied  to  the 
Admiralty  for  tlie  money  voted  for  the  in- 
vention. He  was  told  that  it  was  a  matter 
of  law. 


He  had  bean  waiting  for  a  dedsioa  on  the 
action  of  Low^  a.  Penn,  and  it  was  not  con- 
cluded till  the  year  1860,  and  it  then  ended 
in  a  compromise. 

Finding  that  Lowe's  Patent  expired  In 
March,  1852,  he  chose  rather  to  wait  and 
oppose  its  prolongation,  than  embark  in  the 
expense  and  ancertaiaty  of  litigation. 

Neither  Smith's,  Ericsson's,  Woodcroft's 
Lowe's,  or  Blsxland'a  propeller  was  at  all 
similar  to  that  now  used  in  Her  Majesty's 
ships,  excepting  in  principle,  and  the  prin- 
ciple had  been  known  for  ages. 

He  had  advocated  the  case  of  Mr.  Taylor 
before  the  Admiralty,  bacaQse  Taylor  had 
invented  the  trunk  or  framework  which  waa 
used  in  connection  with  his  (Captain  Car- 
penter's) screw  in  Her  Majesty's  ships. 

He  elaimed  the  screw  now  generally  used 
to  be  his  invention  {  no  vessel  was  ever  fitted 
with  it  until  long  after  his  patent  in  Jww, 
1840. 

Lord  CnANVoaTH, 

Their  Lordships  have  considered  this  case, 
indeed  we  have  had  long  opportunities  of 
eoneidering  it  from  time  to  time  daring  the 
hearing,  and  we  are  unanimously  of  opinion, 
that  no  case  bss  been  made  which  warrants 
us  in  recommending  an  extension  of  the 
Patent. 

It  is  undoubtedly  perfeetly  true,  that  in 
considering  a  question  of  this  sort,  their 
Lordkhipe  do  not  enter  into  the  inquiry 
whether  the  Patent,  as  it  now  exists  is,  or 
is  not  valid.  <rbat  is  ni>t  s  matter  for  us 
to  decide  upon ;  tbst  is  to  say,  it  is  not  for 
us  to  decide  upon  unless  a  case  should  pre* 
sent  itself  in  which  it  is  dear  upon  the  face 
of  the  Specification,  or  the  Patent,  that  it  is 
bad,  in  which  case  their  Lordships  would 
net  be  aneillary  to  extending  that  which 
might  lead  to  useless  and  protracted  litiga- 
tion. But  primd  facie,  where  a  patent  has 
existed  for  fourteen  years,  in  considering 
whether  a  ease  has  been  made  for  ite  ex- 
tension, we  are,  and  I  believe  all  these  who 
have  sat  in  the  same  place  and  exercised  the 
same  functions  which  we  sre  now  exercising, 
have  been,  pretty  much,  in  the  habit  of 
assuming,  unless  the  contrary  be  as  dear  as 
daylight,  that  that  Patent  is  valid. 

Still  we  cannot  help  looking  at  the  Patent 
and  the  Spedfication  ooUaterally,  with  a 
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new  of  leeing  whether  or  not  it  is  expe- 
dient to  recommend  an  extension.     And 
here,  though  we  are  ?ery  far  from  saying 
that  the  Specification  is  not  perfectly  legal 
and  good,  so  as  to  warrant  the  actions 
which  hare  been   brought,    or  any  other 
aotioDf  which  may  be  brought  for  an  in- 
fringement of  the  Patent  during  tlie  fourteen 
years  for  which  it  was  originally  granted » 
et  we  oannot  but  feel  that  the  terms  of  the 
Specification  are  unfortunately  Tagne,  and 
not  quite  calculated  to    afford  that  elear 
information  to  the  public  which  it  is  to  be 
wished  at  least,  the  Specification  should 
have  given.      It  does  not  point  out  the 
extent  of  the  eirde  or  portion  of  a  screw 
which  is  to  be  used,  and  it  is  in  two  or 
three  other  particulars  less  definite  and  dis- 
tinct than  could  be  desired. 

The  truth  is,  it  appears  to  their  Lordships 
that  the  real  discovery  in  this  case  is  a  dis- 
oovery  which  was  made  quite  independent 
of  Mr.  Lowe's  Patent.  It  was  a  disooTery 
which  was  made  by  the  expenditure  of  the 
money  and  the  time  of  the  Admiralty  in 
iuYeetigatiag  by  a  sort  of  process  of  exhaus- 
tion this  question  s  take  a  whole  screw,  cnt 
it  down  from  time  to  time*  and  so  ssoertain 
what  is  the  portion  of  the  screw,  which 
being  left  adhering  to  the  axis,  forms  the 
best  propeller,  and  the  result  of  the  very 
long  and  expensive  experiments  which  on 
that  subject  were  made  by  the  Admiralty, 
has  been,  that  a  portion  of  a  screw,  fluctu- 
ating according  to  the  sixe  of  the  vessel  and 
other  circumstances  not  yet  accurately  ascer« 
tained,  but  generally  consisting  of  from  one- 
eighth  to  one-sixth  of  the  entire  circum- 
ference, has  been  proved  to  be  the  best 
propefler. 

Now,  te  arrive  at  that  ooneiusion,  Mr. 
Lowe's  Specification,  and  therefore  his 
Patent,  rendered  scarcely  any  assistance. 
Without  the  drawings  it  would  render  no 
asautance,  beeauae  all  which  is  said  is, — It 
is  to  be  a  portion  of  a  serew,  which,  as  was 
lepeated,  and  necessarily  repeated  over 
and  over  again  in  the  oourse  of  the  argu- 
ment^ may  mean  •M^tha  of  the  entire  revo- 
lution of  a  screw,  or  ^^^^h  of  the  entire 


revolution  of  a  screw.    Therefore  we  think, 
giriog  credit  to  Mr.  Lowe  for  a  v^lid  Patent, 
that   this   was  a  discovery   which,    as  re* 
gards  its  practical  use,  was  made   not  by 
means  of  Mr.  Lowe's  Specification,  but  in- 
dependently of  it.    The  proof  of  which  is, 
that  in  point  of  fact,  the  experimenta  of  the 
Admiralty  aeem  to  have  been  carried  on 
throughout  without  the  knowledge  on  the 
part  of  any  of  those  who  conducted  them,  of 
the  existence  of  Mr.  Lowe's  Patent  at  all. 
We  do  not  think  therefore  that  Mr.  Lowe's 
Patent  can  be  treated  as  one  which  has  con- 
ferred upon  the  public  the  real  benefit  of 
the  discovery  of  the  best  sort  of  propeller. 

Now,  although  no  real  practical  benefit 
may  have  been  shown  to  have  resulted  ;  yet, 
assuming  the  Patent  to  be  valid,  perhaps  a 
claim  for  extension  right  might  have  been  esta- 
blished if  Mr.  Lowe  could  have  shown  that 
he  had  great  merit  in  having  made  a  valuable 
diacovery,  or  that  in  making  this  valuable 
discovery,  or  a  discovery  more  or  less  va- 
luable, he  had  expended  large  sums  of  money 
and  great  labour,  which  had  not  been  pro- 
ductive to  him.  We  have  not  lost  sight 
of  that  consideration  ;  bat  their  Lordships 
have  arrived  at  the  conclusion,  however 
willing  to  think  favourably  of  Mr.  Lowe, — 
and  they  have  not  the  alightest  reaaon  to 
suppose  him  otherwise  than  a  very  hmeat 
and  honourable  man,— that  inaamnch  as  he 
has  not  thought  fit  to  come  here  as  he  might 
have  done,  to  tell  us  what  labour  he  ex- 
pended, what  thought  he  devoted  to  these 
inquiries,  and  how  far  he  made  experiments 
which  led  him  to  that  discovery  for  which 
he  eventually  obtained  the  Patent,  they  can- 
not attribute  to  him  any  merit.  He  has 
not  thought  fit  to  oome  forward  and  present 
himself  to  explain  those  circumstanoes.  We 
do  not  consider  therefore  that  there  is  any 
case  made  out  which  we  can  regard  at  a  caae 
of  unrequited  merit. 

Has  there  been  any  unproductive  expen- 
diture on  the  part  of  Mr.  Lowe  ?  Here 
again  we  are  of  opinion  that  nothing  of  the 
sort  has  been  shown.  There  is  a  little  com- 
plication with  respect  to  the  accounts ;  but 
the  result,  as  stated  on  the  part  of  Mr. 
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Lowe,  is  this, — tLat  at  the  presfot  moment 
be  18  a  loter  to  the  extent  of  lomewbat  ihort 
of  50/.  Bat  there  are  outstanding  demands 
of  about  ],000/.«  in  respect  to  wbicb  be 
claims  one-tbird,  which  would  more  than 
compensate  the  loss  of  that  50/.  It  may  be 
said  that  the  Patent  has  been  unproductiTe 
to  bim  in  point  of  money.  That  may  be ; 
but  as  far  as  Mr.  Lowe  is  concerned  we  do 
not  tbink  that  that  aifordf  any  foundation 
for  the  application  for  an  extension  of  tbis 
Patent 

Mr.  Lowe  seems  to  bare  been,  no  doubt, 
a  Tery  respectable  person,  a  workman  in  the 
employ  of  Mr.  Shorter,  who  obtained  a 
patent  more  than  half  a  century  ago.  In 
that  employment  be  would  necessarily  leurn 
much  wbicb  might  be  of  valuable  assistance 
to  bim  towards  obtaining  a  patent  of  this 
description  ;  but  what  was  the  exact  inven- 
tion wbicb  he  bad  made  when  be  came  to 
obtain  a  patent,  is  a  matter  left  in  entire 
uncertainty,  and  we  cannot  but  feel  ex- 
tremely doubtful  whether  he  bad,  up  to 
that  time,  made  any  really  valuable  discovery 
at  all. 

Then  with  respect  to  the  expenditure  of 
money.  That  expenditure  oonsista  in  the 
purcbaae  of  a  boat  which  is  lost  Suppose 
that  was  fairly  to  be  attributed  to  the  expe- 
riments which  were  going  on,  still  the  only 
result  is,  that  there  has  been  neither  gain 
nor  loss. 

That  is,  taking  the  accounts  as  Mr.  Lowe 
has  represented  them,  and  as  they  were 
adopted  by  the  contract  between  himself  and 
the  other  Patentees,  who  entered  into  what 
has  been  called  the  Deed  of  Amalgamation. 
But  their  Lordships  must  not  be  understood 
as  assenting  to  the  terms  of  that  amalgama- 
tion as  affording  any  rule  which  can  guide 
us.  The  arrangement  may  be  right,  or  it 
may  not  be  right;  but  where  a  patentee 
chooses  to  come  to  an  arrangement  with 
other  patentees,  and  to  say,  '*  The  joint  pro- 
tu  of  the  five  patents  shall  be  divided 
among  ns  on  such  terms  as  that  I  shall 
take  a  third  of  them  ;"  in  conaidering  whe- 
ther that  party  ia  entitled  to  an  extenaion 
of  his  patent  upon  the  ground  of  expendi- 


ture which  has  been  made,  we  cannot  adopt 
that  aa  being  a  correct  mode  of  dealing  with 
the  matter.  I  very  much  doubt,  in  trutfa, 
whether  we  ought  not  to  debit  bim  with  tbe 
whole,  unless  he  can  establish  as  to  all  the 
others  that  they  have  rights  which  are  ade- 
quately represented  by  their  proportion  of 
tbe  joint  fund  wbicb  has  been  attributed  to 
them.  The  arrangement  was,  no  doubt, 
thought  for  the  best ;  but  on  a  question  of 
tbis  sort,  we  are  not  aware  of  any  case  in 
wbicb  that  sort  of  partnership  of  several 
patents  has  been  dealt  with  upon  the  footing 
that,  because  it  has  been  unproductive  to 
one  of  tbe  patentees,  their  Lordships  should 
be  railed  on  to  recommen'd  tbe  extension  of 
the  Patent. 

We  have  bestowed  upon  tbe  case  tbe 
fullest  consideration,  and  we  are  of  opioion 
that  there  has  not  been  a  case  made  out, 
either  of  unrequited  merit  or  unproductive 
expenditure,  wbicb  warrants  us  in  recom- 
mending the  further  extension  of  tbis 
Patent 

Taylor's  FLAT-BLanxD  propbllse. 

Privy  Council. — February,  1852. 

Tbe  Council  gave  also  their  decision  this 
day  on  an  application  made  by  Joaeph 
Jepion  Oddy  Taylor,  for  tbe  renewal  of 
Letters  Patent  granted  May  1,  1838,  to 
bim  for  "  An  improved  mode  of  propelling 
ships  and  other  vessels  in  water."  Their 
Lordships  refused  this  application  so  far  as 
regarded  the  flat-bladed  propeller;  but 
granted  an  extension  of  it  for  four  years,  so 
far  as  respects  tbe  employment  of  tbe  hollow 
trunk,  through  which  to  raise  and  lower 
screws,  of  which  Mr.  Taylor  appears  to  have 
been  the  first  inventor. 


SPECIFlCATIONa  OP  BNGLISH  PATBKTS  SN- 
ROLLBD  DURING  THIS  WBBK  BNDING 
FEBRUARY  25,  1852. 

Henry  Glynn,  of  Bruton- street,  Berke- 
ley-iqaare,  gentleman,  and  Rudolf  Ap- 
PBL,  of  Herrard -street,  Soho,  anastatic 
printer.  For  improvementi  in  the  wMtm^ 
faeiw  e  or  /reafmen/  ofpaper^  orfabriet,  to 
prevent  copies  or  impreetiom  being  toAen  of 
any  writing  or  printing  thereon.  Patent 
dated  August  14,  1851. 

This  invention  consists  in  preventing  the 
transferring  of   designs  from  printed,  en- 
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gniTed,  or  written  docamente,  by  impregDat- 
ing  the  pftper  or  other  fabric  with  a  lolution 
of  aalt  of  copper  (bj  preference  nitrate  or 
sulphate  of  copper),  and  then  applying  an 
alkaline  solution,  which  is  preferred  to  be 
that  of  phosphate  of  soda,  so  as  to  produce  a 
cupreous  precipitate,  insoluble  in  water,  on 
the  face  of  the  paper  or  fabric,  which  pre- 
cipitate shall  be  capable  of  being  acted  on 
chemically  by  the  snrfaoe  or  material  em- 
ployed to  produce  a  transferred  impression. 

The  salt  of  copper  may  be  applied  in  so- 
lution to  manvfaetnred  paper,  or  it  may  be 
introdaoed  into  the  pulp  In  the  process  of 
manufacture :  —  One  oance  of  nitrate  of 
copper,  or  ita  equi? alf  nt  of  sulphate  of  cop- 
per, is  sufficient  for  two  gallons  of  pulp. 
The  paper  baring  been  impregnated  with  the 
salt  of  copper  solution,  and  treated  with  an 
alkali,  to  produce  an  insoluble  precipitate  of 
the  copper  in  the  form  of  bydrated  oxide, 
or  other  salt,  is  subsequently  immersed  in  a 
saponaceous  solution,  composed  by  adding 
to  a  solution  of  an  alkali  as  much  fised  oil 
(not  a  drying  oil),  as  it  will  readily  convert 
to  soap,  and  then  mixing  therewith  an  equal 
quantity  of  old  palm  oil.  Or  it  may  be 
composed  of  equal  parts  of  white  soft  soap 
and  old  palm  oil.  Half-a-ponnd  of  this 
mixture,  dissolved  in  one  gallon  of  hot 
water,  forms  a  solution  suitable  for  me, 
as  above  mentioned.  The  saponaceous  so- 
lution may,  if  thought  desirable,  be  employed 
withoat  preriously  impregnating  the  paper 
with  a  solution  of  salt  of  copper. 

The  patentees  do  not  confine  themselves 
to  the  use  of  salta  of  copper,  as  those  of 
lead  and  zinc  may  be  employed,  as  well  as 
other  metallic  salts  which  are  known  to 
possess  the  property  of  being  acted  on  che- 
mically by  the  surface  or  material  em 
ployed  to  produce  a  transferred  impression 
from  a  written,  printed,  or  engraved  docu- 
ment. 

Atmb  Nicolas  Dbbode,  of  Rue  St. 
Roche,  Paris,  gentleman.  For  a  certain 
proeeu  for  wUting  eatt  iron  to  east  iron 
and  other  metah,  and  for  uniting  other  me- 
iaU  together.  Patent  dated  August  14, 
1851. 

Mr.  Derode's  process  of  unUing  metals  to 
each  other  consists  in  the  employment,  in 
conjunction  with  ordinary  heat,  of  a  succes- 
sion of  electric  or  electro* galvanic  shocks. 
The  metals  may  be  operated  on  either  in 
the  solid  or  partially  liquid  state.  The  me- 
tals are  first  scoured  with  acidulated  water, 
the  effecta  of  which  may  be  aided  by  heat 
and  electric  agency,  then  rubbed  with  wire 
brushes,  placed  in  contact  with  each  other 
in  the  position  they  are  ultimntely  intended 
to  occupy,  have  solder  applied  at  the  meet- 


ing parte,  are  healed  by  means  of  a  clear 
fire  in  a  suitable  furnace,  and,  while  the  sol- 
der is  melting,  a  rapid  succession  of  electric 
shocks  is  caused  to  act  on  the  two  metals  so 
as  to  combine  with  the  solder,  to  produce 
perfect  union  of  the  two.  The  solder  which 
the  patentee  prefers  is  composed  of  two  pans 
yellow  copper  solder,  one  part  brass,  and 
one  six-huodredth  part  nickel  in  powder; 
but  other  may  be  used,  and  these  propor- 
tions may  be  varied.  The  joint  produc 
by  the  process  described  is  stated  to  be  so 
perfect  as  to  be  cspable  of  resisting  a  force 
more  than  sufficient,  in  the  ease  of  two  bars 
of  iron  united  together  by  it,  to  fracture  the 
bars. 

Cteims.— 1.  The  uniting  of  metals  by  the 
agency  of  electricity  (either  magnetic  or  elec- 
tro.  galvanic),  with  the  usual  scouring  pro- 
cess, and  with  the  addition  of  ordinary  heat. 

2.  The  combining  electric  agency  (either 
magnetic  or  electro  galvanic)  with  the  scour- 
ing process. 

3.  The  application  of  an  electric  multiplier 
to  the  scouring  process  and  to  the  soldering 
of  metals. 

John  Waltxhs,  of  Sheffield,  manufac- 
turer. Fbr  certain  improvements  in  knives 
and  forks.    Patent  dated  Aogust  21,1851. 

Mr.  Walters's  improvements  have  relation 
to  balance-handled  cutlery,  and  consist  in 
producing  the  requisite  preponderance  of 
the  handle  over  the  blade  or  prongs  of 
knives  and  forks  by  means  of  an  elongated 
solid  metal  bolster,  in  conjunction  with  a 
greater  length  of  tang  than  is  ordinarily  em- 
ployed.  Tlie  bolster  may  be  made  in  one 
pieoe  with  the  blade  and  tang,  or  it  may  be 
made  to  slip  over  the  tang,  and  be  soldered 
firmly  thereto.  In  the  case  of  silver  dessert 
knives  and  forks,  the  tang  would  be  made  of 
an  inferior  metal  and  soldered  to  the  bolster. 
The  bolster  also  of  ordinary  knives  may  be 
ornamented  by  being  electro  -  plated  or 
gilded. 

Claims, — 1.  The  lengthened  bolster  and 
tang  for  knives  and  forks,  whereby  to  pro- 
duce the  balance  or  [Teponderance  of  the 
handle. 

2  The  electro  -  plating  or  coating  the 
bolsters  of  knives  and  forks. 

James  Robb&ton,  of  Oxford  street, 
Manchester,  chemist.  For  improved  me- 
thods  qf  producing  or  obtaining  printing 
dyes  and  other  substances  used  in  printing, 
which  improvemeniSt  in  whole  or  in  part, 
are  applicable  to  other  like  useful  purposes. 
Patent  dated  August  21,  1852. 

Claims,-^\,  A  method  or  system  of  ex- 
traction described,  in  so  far  as  respects  the 
manner  of  combination  therein  in  one  COU' 
nected  and  continuous  series  of  the  pro- 
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cestes  of  feedinf ,  treatlDg,  lifting,  and  dii* 
charging,  whereby  the  materiala  from  which 
the  extract  it  to  be  obtained  are  supplied  at 
the  bottom  of  the  apparatus,  and  the  liquid 
solvent  at  the  top,  and  the  former  are,  by 
sucoessife  liftings,  raised  to  the  top  in  a 
more  or  less  exhausted  state,  while  the  lat- 
ter, with  the  extractiTe  matter,  graTitates 
sueeessively  to  the  bottom,  and  is  there 
collected  in  a  state  fit  for  use,  without  that 
long  exposure  to  the  deteriorating  effects  of 
heat  which  attends  the  ordinary  methods  of 
extraction,  and  without  the  necessity  for 
using  pumps  or  exhausting  apparatus  for 
separating  the  extract  from  the  materials 
under  treatment. 

2.  A  mode  of  obtaining  dry  extracts  of 
meat,  in  so  far  as  respects  the  combination 
of  the  mode  of  evaporating  the  same  to 
dryness,  with  the  subsequent  mixture  of  the 
same  in  certain  cases  with  gelatinous  or 
farinaceous  matter,  as  articles  of  food. 

3.  Certain  mechanical  arrangements, 
whereby  the  extract  or  substance  to  be  eva- 
porated is  supplied  to,  and  then  made  to 
pass  over,  by  its  own  gravity,  as  often  as 
necessary,  a  large  amount  of  heated  surface 
in  thin  films,  and  whereby  it  is  speedily 
reduced  to  the  required  consistency. 

4.  The  combination  of  a  revolving  cylin- 
der or  cylinders  with  scrapers,  whereby  the 
extract,  by  adhesion  to  the  external  surfiice 
of  such  cylinder  or  cylinders  so  heated,  is 
brought  up  and  round  to  the  scrspers  for 
collection  in  a  concentrated  mass. 

Lot  Faulknkr,  of  Cheadle,  Chester, 
machinist.  For  eertain  improvementt  in 
the  method  of  obtaining  and  applying  mo- 
five  power.    Patent  dated  August  21,  1851. 

Claim. — ^The  obtaining  and  applying  of 
motive  power  by  means  of  counterbalance 
weights,  which  are  so  arranged  as  to  conn- 
terbalance  each  other  during  the  return 
strotie  of  the  engine,  and  thereby  to  require 
little  or  no  expenditure  of  power  in  return- 
ing to  their  original  working  positions. 

John  Trbsahar  jBrFRBv,  of  Black- 
wall,  engineer.  For  an  improved  apparattts 
/or  facilitating  the  more  perfect  combuition 
of  fuel,  whereby  fitnneli  in  eteam  veseeUt 
and  chimnege  or  thaftt  for  faetoriee,  may  be 
diepented  with.    Patent  dated  August  21, 

1851. 

The  object  of  the  present  invention  is  to 
produce  a  more  perfect  combustion  of  the 
gases,  and  other  products  arising  from 
steam-boiler  furnaces  than  has  been  hitherto 
obtained,  and  this  is  effected  by  causing  the 
products  of  combustion  to  be  drawn  from 
the  floes  by  a  routing  fan,  or  other  con- 
trivance, and  to  be  mixed  with  such  a  pro- 
portion of  atmospheric  air  as  shall  insure 


their  combustion;  after  wluch  the  gaaesio 
mixed  are  returned  to  be  coniomed  in  the 
furnace. 

Claime.  —  1.  The  apparatus  described 
wherein  the  products  of  combustion  are 
intermixed  with  aimospherio  air,  and  are 
then  returned  by  the  action  of  a  fan-blast, 
or  otherwise,  to  the  furnaoe,  and  are  for  the 
most  part  consumed. 

2.  The  regenerating  bridge  desoribed,  be- 
tween which  and  the  ordinary  furnace  bridge 
the  products  of  combustion  are  caused  to 
pass. 

GionGB  Latoock,  late  of  Albmy,  New 
York,  dyer,  but  now  of  Doneast6r«  tanner. 
For  improvementt  in  tmhairing  and  tamumg 
ekine.    Patent  datwi  December  1,  1861. 

1.  UnhMtring  Skhu  or  ^ufct.  — The 
skins  are  firat  soaked  in  water  and  unfleshed, 
and  broken  up  in  the  ordinary  manner.  The 
patentee  then  takes  6  lbs.  of  soda  ash,  pearl- 
ash,  potash,  or  any  other  strong  alkali,  and 
6  lbs.  of  unslaked  lime,  and  boila  them  in 
six  gallons  of  water.  He  then  adds  to  this 
mixture  sufficient  water  to  reduce  the 
strength  of  the  solution  to  14°  Twaddle's 
Alkali  Hydrometer,  and  immerses  the  skins, 
handling  them  well  at  flrst,  so  as  to  expoae 
to  the  solution  erery  part  of  their  surface. 
The  skins  are  allowed  to  remain  in  the  mix- 
ture until  the  hair  starts  at  every  part,  when 
it  is  removed  with  knives,  and  the  skins  are 
then  worked  out  in  clear  water,  as  is  ordi- 
narily practised  by  tanners. 

2.  Sheep  8kin$.— -To  remove  the  wool 
from  sheep  skins,  the  patentee  applies  with 
a  white-washing  brush  to  the  flesh-side  some 
of  the  above  solution.  In  about  two  hours, 
the  solution  will  have  caused  the  wool  to 
start,  when  it  is  removed  with  knives,  and 
the  skins  are  then  well  worked  out,  as  cus- 
tomary. This  process  effects  a  coniiderable 
saving  of  time  over  the  system  of  limes  at 
present  adopted  in  the  trade. 

3.  The  Bait, — Instead  of  using  hens  and 
pigeons'  dung,  the  patentee  makes  the  bait 
by  mixing  with  water  a  sufficient  quantity  of 
sulphuric  aeid  to  give  It  a  perceptibly  add 
taste.  The  skins  are  Immersed  in  this 
liquor,  and  will  generally  run  down  in  an 
hour  or  two^  but  if  they  should  not  ruu 
down  fast  enough,  more  acid  mutt  be  added, 
and  the  skins  are  then  to  be  well  vorked 
out  in  clean  water.  The  acid  is  subsequently 
neutralised  with  stale  urine,  and  the  skins 
are  again  well  washed. 

4.  Tanning  the  Skim.^-Yor  this  purpose 
the  patentee  takes,  for  100  ca«f  skins, 
100  lbs.  sumaeh,  50  lbs.  terra  japonioa, 
]2|  lbs.  sulphate  of  potash,  and  12^  lbs. 
alum,  which  he  boils  for  half  an  hour  in 
sufficient  water  to  cover  the  skins.   He  then 
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Bueentes  io  cold  water  40  Ibi.  o«k  bark, 
wbieh  he  adds  to  the  abot e  iBixtare»  and  im- 
meraeathe  akios  therein^haBdlingtheni  well  at 
firat,  and  continniDg  to  do  so  until  the  skins 
are  foimd  to  be  tanned,  which  will  generally 
be  in  abont  six  or  eight  days.  The  qnan- 
tity  of  liqnor  above  mentioned  is  saiBcient 
for  twenty  cows,  oxen,  or  horses'  hides, 
and  for  a  hnndred  aheeps,  oalYes,  or  other 
skins. 

5.  The  Grmn,^ThB  grafai  mnit  be  laid 
with  weak  liquor  of  the  kind  last  described. 

CCiMM.'-The  laDproTements  described  in 
nnhairing  and  tanning  bidea  and  skins. 


WSEKLT  LIST  OF   NBW  BNOLI8H   PATKNT8. 

William  Bdward  Newton,  of  Chaneery-lane, 
Middlesex,  civil  engineer,  for  improvements  in 
the  manufacture  of  colie,  and  in  application  of  the 
gaeeoaa  products  arising  thereArom  to  useful  pur- 
poaea.  (Being  a  communication.)  February  28  ; 
six  montba. 

William  Stirling  Lacon,  of  Great  Yarmouth, 
Vorfolk,  gentleman,  for  improvements  in  the 
maana  of  au^pending  slilps'  boats,  and  of  lowering 
the  same  into  the  water.  February  23;  six  mouths. 

Samuel  Banes,  of  Beihnal- green,  Middlesex, 
master  mariner,  for  certain  improvementa  in  appa- 
ratus to  be  applied  to  or  connected  with  the  cables 
of  ships  or  other  vessels  when  riding  at  anchor. 
February  23;  six  months. 

Charles  Co  wper,  of  Southampton-buildings,  Chan- 
cery-lane, Middlesex,  for  improvements  in  machi- 
B«ry  for  combing  and  preparing  wool  and  other 
Abrona  aubstances.  (Being  a  communication.) 
February  23;  aix  months. 

Jean  Theodore  Coupler  and  Marie  Amedee 
Charles  MelUer,  of  Maidstone,  Kent,  gentlemen, 
for  ceruin  improvements  In  the  manufacture  uf 
paper.    February  23 ;  six  months. 

Thomas  Young  Hall,  of  Newcastle-upon-Tyne, 
eoal  owner  and  colliery  viewer,  for  impruvemeniai 
in  screens  for  screening  cual  and  other  substauces 
requiring    to   be    screened.      Febiuary   23;    six 

noDtha. 

Rlduu-d  Archibald  Brooman,  of  the  firm  of  J.  C. 
Roberuoo  and  Co.,  of  Fieel-street,  London,  patent- 
agent,  for  improvements  in  windmills.  (Being  a 
cummunitation.)    February  28;  six  months. 

William  Walker,  of  Plymouth,  Devon,  Coni- 
mandei  in  the  Royal  Navy,  for  a  method  or  mean* 
of  asceruiuing  and  indicating  the  deviations  or 
errors  of  the  mariners' compass.    February  23;  six 

months. 

James  Pilling,  of  Rochdale,  Lancaster,  spinntr 
an<l  manufacturer,  for  certain  improvements  in 
looms  for  weaving.    February  23 ;  hix  munthi. 

Peter  Armand  le  Comte  d«  Fontainemoreau,  of 
South-street,  Finsbury,  London,  for  ceitain  Irn- 
Ifrovementa  in  gas-  burners.  ( Being  a  communica- 
t.on.)    February  23;  stx  months. 

Alfred  Charles  Hobb>,  of  New  York,  America, 
engineer,  for  certain  improvements  in  the  construc- 
tion of  locks  and  other  fastenings.  February  2^  \ 
kix  months. 

Thomas  Walker,  of  Birmingham,  for  fmprovt- 
meats  in  steam  engines.  February  23;  six 
months. 

Samuel  Boulton,  of  Manchester,  agent,  for  im- 
provements fn  the  treatment  of  metallic  ores,  and 
certain  salts  and  residuary  matters,  and  in  obtain- 
ing products  therefrom.  February  28;  six  mouths. 

Henry  Bessemer,  of  Baxter  house.  Old  St.  Pan- 
cras-road,  Middlesex, for  improvements  In  express- 
ing sacenarise  fluids,  and  In  the  manufacture, 


refining,  and  treating  sugar.  Febmaiy  24;  six 
months. 

Russell  Sturgts,  of  Bishopfgate-strect,  London, 
merchant,  for  improvements  in  weaving  looms. 
(Being  a  eummunieatloii.)  February  25;  six 
months. 

John  Eloe,  of  Manchester,  Lancaster,  machinist, 
and  John  Bond,  of  Burnley,  in  the  said  county, 
machinist,  for  certain  improvements  in  machi- 
nery, for  preparing  cotton  and  other  fibrous  sub- 
stances; also  in  raachinerv  or  apparatus  applicable 
to  looms  for  weaving,  and  the  tools  employed  there- 
in.   February  26;  bix  months. 


LiaT   OF    eCOTCH    PATBNT8  FAOM  22nD   OF 
JANUARY  22nd,    TO  FRBRUA&T  22,  1852. 

Aime  Nicholas  Derode,  of  Rue  St.  Roeh,  Paris, 
France,  gentleman,  for  a  certain  process  of  uniting 
cast  iron  to  cast  iron,  and  to  other  metals,  and  for 
uniting  other  metals  together.  January  26;  four 
months. 

George  Torr,  of  the  chemical  works,  Turnley'^- 
lane,  Rotherhiihe,  animal  charcoal  burner,  for  im- 
provemens  in  burning  animal  charcoal.  January 
26 ;  six  months. 

James  Pillans  Wilson,  and  George  Furgusson 
Wiltcn,  of  WanJsworth,  Surrey,  gentlemen,  for 
improvements  in  the  preparation  of  wool  for  the 
manufacture  of  woollen  and  other  fabrics,  and  in 
the  process  of  obtaining  luatenals  to  be  u«eU  for 
jthat  purpose.    January  26;  six  months. 

Victor  Lemoing,  ot  Ceiie,  Department  of  I'He- 
rault,  France,  for  certain  i.nprovements  in  rotary 
engines.    January  26  ;  aix  months. 

John  Stopportou,  of  the  Isle  uf  Man,  engineer, 
for  certain  improveinenis  in  propellini^  vessels, 
pans  of  which  improvements  are  applicable  to 
steam  engines  and  pumps.  January  23;  six 
months. 

Joseph  Stenson,  of  Northampton,  engineer  and 
iron  manufacturer,  for  improvements  in  the  manu- 
faoture  uf  iron,  and  in  the  steam  apparatus  used 
therein,  pan  or  j.-arts  ot  which  arc  albo  applicable  to 
evaportftive  and  nioiixe  purposes.  January  30; 
six  months. 

John  Chatterton.  of  Birmingham, Warwick,  agent , 
for  certain  improvements  in  protecting  insulated 
electro-telegraphic  wirfs,  and  In  the  uuthoUs  and 
machinery  used  for  thht  purpose.  January  30 ;  six 
months. 

Sidney  Smith,  cif  Nottinj^ham,  for  improvements 
In  Indicating  the  hel/iht  ol  water  in  steam  boilers. 
February  4;  six  muuihs. 

Francis  Clark  Monalis,  of  EBflston,  Berwick, 
builJer,  for  an  improved  hydraulic  syplion.  Feb- 
ruary 4 ;  SIX  months. 

George  Luncan,of  the  New  North- road,  Iluxtou, 
and  Arihur  Hutton,  of  the  snme  place,  for  im- 
provements in  the  manufacture  of  ca»ks.  Feb- 
ruary 6 ;  eix  months. 

George  Culiler,  of  Halifax,  York,  mechanic,  for 
improvements  in  the  manufacture  <  f  carpets  and 
other  fabrics.    February  lu ;  six  months. 

Alfred  Vinocnt  Newton,  of  Cham ery  lane,  Mid- 
dlesex, me.hanicai  draughtMnan,  for  improve- 
ments in  the  manuikcture  uf  pigment  or  paint, 
February  11 ;  six  months. 

Alfied  Vincent  Newton,  of  Chancery-lane,  Mid- 
dleiex,    mechanical    draughtsman,    lor   Improve 
ments  in  machinery  for  weaving  coach-lace,  Brus- 
sels tbpestry,  and  velvet  carpeting,  and  other  pile 
fabrics.    February  13;  six  months. 

James  Anderson  Young,  of  Buehanan-street, 
Glasgow,  North  Britain,  surgeon  dentist,  for  certain 
improvements  in  dental  operation,  and  in  apparatus 
or  instruments  to  be  used  therem.  Feljruary  16 ; 
six  months. 

Charles  Cowper,  of  Southampton-buildings,  Chan- 
eery-lane,  Middlesex,  for  improvements  In  machi- 
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nary  for  combing  and  preparing  wool  and  other 
fibrous  subitanoea.    February  13;  six  months. 

Hermann  Turck,  of  Broad-street-buildings,  in 
the  City  of  London,  merchant,  for  improYements 
in  the  manufacture  of  resin  oil.  February  18 ;  six 
months. 


James  Roberton,  of  Oxford-street,  Manchester, 
chemist,  for  Improved  methods  of  producing  or 
obtaining  printing  dyes  and  other  substances,  which 
improvements,  in  whole  or  in  part,  are  applicable 
to  other  like  useful  purposes.  February  20;  six 
months. 
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Edwin  Rose,  of  Manchester,  Lancaster,  Esq., 
for  certain  improvements  in  l>oilers  for  generating 
steam.    February  6. 

Frederick  Rosenheim,  of  the  Albany,  Middlesex, 
Esq.,  for  improvements  in  the  manufacture  of 
casks,  barrels,  and  other  like  articles,  and  the  ma- 
chiaery  employed  therein.    February  10. 

John  Livesey,  of  New  Lenton,  Nottingham, 
draughtsman,  for  improvements  in  the  manufacture 


of  textile  fabrics,  and  in  machiaery  for  producing 
the  same.    February  10. 

Alexander  Hedlard,of  Rue  Taltbout,  Paris,  gen- 
tleman, for  improvements  in  propelling  and  navi- 
gating ships,  boats,  and  vessels  by  steam  and  other 
motive  power.    Februanr  10. 

Charles  James  Pownalf,  of  Addlson-road,  Middle* 
sex,  gentleman,  for  improvements  in  the  prepara- 
tion and  treatment  of  flax,  and  other  like  flbroiu 
vegetable  substances.    February  1 1 . 
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Registra- the  Re- 

tioii.     cister.    Proprietors' Names.  Addresses.  Subjects  of  Deslj^n. 

Feb.  20      3129      J.  Keable Lambourn Guard  frame  for  pig  trough. 

,,      3!3J      J.Jones  and  Co.. .......  Sheffield  Galoshes  for  sheep  and  other 

cloven-footed  animala. 

21      3131      G.  Murrell   Chelsea Anti-mephitfcal  ventilator,  or 

vapour  drtpeller. 
„      3IS2      J.  H.   Noone,  and  W. 

Exall Camden  Town Spring-carriage  head. 

23  3133      Brown  and  Redpath  ...  Commercial-road Apparatus  for  lowering  boats 

from  ships  or  other  vessels. 
„      3134      J.Smith...... Coven,  near  Wolverhampton  ...  Boiler. 

24  313.1      J.  Purdey Oxford-street  Self-expanding  bullet. 

,,      3135      J.  H.  Cutler m....  Birmingham Pearl  buttons, 

„      3137      W.  Woolford Bradford,  York Seating  of  singe   plates  for 

singeing  fabrics. 

2.5      3138      Brown,  Marshall  ft  Co.  Birmingham Railway  carriage. 

„      3139      R.  Best Birmingham     Reflector. 

„      3M0      Vf.  Vtogn Newport,  Monmouth Safety  and  signal  lantern. 

WXBKLT  LIST  OF  PSOVIBIOyAL  KXOISTaATIOKS. 

Feb.  20       366      W.  Eassie Gloucester Pole  and  bolster  for  railway 

and  other  trucks. 
„       367      J.Thomson Old  Kent-road Syphon  gas-«tove. 

Erralo. 

Page  144,  column  2,  after  the  words  "exactly  paratld  to  the  line  cut  on  the  barrel;"  insert  "fit  in 
the  sliding  piece." 

The  Bleetric  Telegraph  in  PieJmouL— The  correspondent  who  supplied  us  with  the  article  on  this  sub- 
ject {ante,  p.  98),  wishes  us  to  state  that  the  communication  was  original,  and  not,  as  represented,  taken 
from  the  Oazzetta  Fiemontete.  The  error  arose  Arom  a  misconception  of  the  meaning  of  a  private  note  which 
accompsuiied  the  paper. 
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WHITILAW*S  PATENT  IMPBOVKMBNT8    IN   STSAM    XMOINBf. 

Wi  now  lay  bcforft  our  readeri  a  fatl  deieriptton  of  thoae  porttons  of  Mr.  Whilelaw*i 
improTementa  which  he  eontiden  to  be  of  the  greateat  practical  importance,  extracted  froaa 
hii  apecification  enrolled  Slit  Janoarj,  1852,  tlie  clalmi  of  which  we  hare  already  given. 
(See  t»ti,  p.  135.) 

Sp^eifieaiion, 

Figure  3  repreaenta  an  eleration  of  an  improved  engine  adapted  for  a  acrew  ateamer.  la 
thii  arrangement  the  cylinder  A  ia  plaoed  on  one  aide  of  tko  veaael,  and  the  pitt*n  rod  la 
connected  by  linka  to  the  end  B  of  the  working  beam.  Thia  beam,  in  place  of  being  act 
to  work  vpon  a  centre  eqnidiatant  from  each  end  of  the  beam,  ia  carried  on  tbo  otatre  C, 
placed  conaiderably  nearer  to  the  centre  line  of  the  cylinder  than  to  the  conneetiag  rod 
centre.  In  thia  example,  the  diatanoe  from  B  to  C,  the  reapectire  centrea  of  the  piaton  rod 
connection,  and  the  main  centre  of  the  beam,  ia  one  half  that  comprehended  between  C  and 
D,  the  main  centre,  and  the  connecting  rod  centra.  In  thii  way  the  engine  haa  a  ahort 
itroke,  and  therefore  admits  of  being  worked  at  inch  correapondingfy  liigh  apeed  aa  may 
be  required  to  drive  the  abaft  of  the  acrew  propeller  directly,  or  without  apur  wheela  or 
other  intermediate  gearing,  at  the  same  time  that  the  reduced  preaanre  on  the  crank,  and 
its  increaaed  length,  give  to  thia  engine  moat  of  the  advantagea  of  one  of  the  ordinary  kind 
having  a  length  of  stroke  even  greater  than  that  correaponding  to  the  length  of  crank  in 
this  improved  engine.  In  addition  to  theae  important  pointa,  the  engine  ia  cheaper  in  con- 
atruction,  lighter,  and  occnpiea  leaa  room  than  the  ordinary  engine.  In  thia  kind  of  engine 
the  cylindera,  inatead  of  being  aide  by  aide,  may  be  aet  one  on  each  aide  of  the  veiael,  ao  aa 
to  balance  each  other. 

Fig.  10  ia  a  diagram  of  a  horiiontal  cylinder  engine,  arranged  to  work  so  aa  to  receive 
the  advantagea  of  the  differential  or  unequally-divided  beam.  The  cylinder  A  haa  ita  piaton 
rod  connected  by  a  link  at  B,  nearly  at  the  middle  of  the  length  of  a  lever  or  beam  CD, 
which  worka  on  a  fixed  centre  at  C.  In  thia  way  the  end  D  of  the  beam,  bj  having  a  tra- 
verae  of  about  double  that  of  the  piston,  actuates  the  long  crank  B  by  means  of  the  con- 
necting rod  F.  The  other  end  of  the  beam  may  be  made  available  for  actuating  a  pump  by 
an  extending  arm  or  lever  G,  aa  ahown  in  the  drawing. 

On  referring  back  to  fig.  3(  it  will  be  observed  that  if  the  alide  valve  were  placed  either 
on  one  side  or  behind,  instead  of  in  front  of  the  cylinder,  aa  therein  repreaented,  the  cylin- 
der might  be  placed  much  lower  down  :  thia  would  admit  of  the  working  beam  being  alao 
lowered,  provided  a  aufficiently  long  connecting  rod  could  still  be  obtained. 

Fig.  12  is  a  diagram  of  a  pair  of  vertical  cylinder  enginei,  with  working  beams  brought 
very  close  down  towarda  the  crank  shaft.  The  cylinders  A  are  fitted  up  on  the  "  trunk" 
principle — that  is,  with  hollow  trunks  or  rods  B  attached  to  the  upper  sides  of  the  pistona, 
and  working  through  stufling  boxes  in  the  cylinder  covers,  like  the  ordinary  piston  rods. 
The  pistona  are  jointed,  aa  shown  at  C,  to  the  lower  ends  of  links  D,  which  work  inside 
of  the  trunks  B,  and  are  jointed  by  their  upper  enda  at  B  to  the  short  ends  of  the  working 
beams,  carried  on  main  centres  at  F.  The  opposite  long  ends  of  these  beama  are  jointed 
at  G  10  the  lower  ends  of  the  links  or  ahort  lengths  of  connecting  rods  H,  which  are  again 
connected  by  joints  at  I  to  the  upper  ends  of  the  main  lengths  J  of  the  connecting  rods. 
The  latter,  pasaing  downwards,  are  jointed  at  their  lower  enda  to  their  reapective  crank 
pins  K  of  the  main  shaft  L.  In  this  instance,  the  short  linka  H  add,  in  reality,  ao  much 
more  effective  length  to  the  main  connecting  rods  J ;  in  other  terms,  the  effective  length  of 
the  eonnecting  rods  is  equal  to  the  whole  length  from  G,  at  the  extremity  of  the  long  end 
of  the  working  beam,  to  K  at  the  crsnk  pin.  The  upper  ends  of  the  links  H  are  therefore 
not  guided  In  a  vertical  direction,  but  each  beam  ia  made  to  act  as  a  guide  to  the  connecting 
rod  of  the  other  by  means  of  the  rocking  levers  M,  fastened  on  the  main  centres.  The 
upper  end  of  these  levera  are  jointed  to  Unka  N,  the  oppoaite  ends  of  which  are  aimilarly 
connected  at  I  to  the  jointa  in  the  connecting  roda  G,  I,  K.  By  this  meana  the  action  of 
each  beam  guidea  the  connecting  rod  of  the  oppoaite  beam,  retaining  the  centrea  I  at  the 
proper  effective  angle  for  working ;  that  ia,  the  centrea  I  are  ao  guided  as  to  work  nearly 
in  the  same  curve,  through  which  a  point  at  thia  distance  from  the  upper  end,  meaanred 
along  a  atraight  inflexible  rod  of  the  length  G,  I,  K,  would  work,  so  aa  to  give  the  jointed 
rod  the  full  working  advantage  of  a  straight  inflexible  rod  of  about  the  aame  length.  The 
rods  O,  depending  from  the  working  beama,  may  work  air  or  cold  water  pumps. 

Fig.  13  ia  a  diagram  of  a  Woolf's,  or  double- cylinder  expanaion  engine,  arranged  accord- 
ing to  my  improvementa.  In  this  plan  A  is  the  main  centre  of  the  working  beam,  on  each 
side  of  which  centre,  and  at  auitable  distsnoes  asunder,  are  pUoed  the  small  or  high  pres* 
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■Kre  eylhidtr  B  and  Ufgar  or  low.pntnro  eyttadAr  C>  ttieir  rtfpwtife  piMoA  rodi  b«iiig 
coBimtod  to  tbe  main  beam  at  D  and  B.  From  the  ond  F  of  Iho  working  beam  the  ooo- 
naettng  rod  daaoenda  to  the  crank«pin  O  below.  It  is  ob? iona  that,  by  this  arran^ment,  the 
nnited  effeai  of  the  prearare  of  tbe  steam  on  the  two  short-stroke  pistons  is  made  to  aet 
«pon  a  long  crank,  as  in  the  plans  wbioh  I  have  before  described.  The  action  of  the  pres* 
anre  of  the  steam  on  each  piston  is  also  balaooad  on  each  side  the  main  centre.  The  steam 
ways  eommnnicatiBg  between  the  eylioders  are  straightor  than  in  the  ordinary  Woolf  s 
engine,  iaaamneh  as  the  steam  from  the  upper  end  of  the  ssoaU  cylinder  paseee  directly  into 
the  ooffespoilding  npper  end  of  the  large  one,  and  similarly  the  ethaast,  at  the  opposite 
ends,  la  from  the  lower  port  of  the  small  cylinder  to  the  corresponding  port  of  the  laige  one* 
and  one  cylinder  lielng  placed  near  the  other,  the  conneoting  ateam  passages  are  shorter 
than  they  are  in  other  engines  of  this  dsss ;  where  it  is  desirable  to  avoid  the  nse  of  cylindera 
of  very  laige  diameter,  two  short  cylinders  of  smsll  dianrntor,  and  each  fitted  with  a  piston, 
may  be  erected  one  npon  the  other,  to  #orfc  with  one  pieton*rod*  The  efibct  of  a  strong 
stroke  of  piston,  with  a  long  crank,  may  be  secured  by  pleomg  the  cylinder  between  the 
main  centre  and  the  eonnecting.rod  end  of  the  beam.  This  arrangement  is  capable  of  easy 
illnstration  in  flg.  13,  whereby,  on  remoring  the  small  cylinder  B  and  the  short  end  of  tbe 
beam,  the  cylinder  C  will  act  npon  the  main  beam,  as  npon  a  lerer  of  the  third  order,  giving 
the  oonnecting-rod  end  F  tiie  required  amount  of  stroke  upon  the  same  principle  as  that  of 
fig.  10.  It  will  also  be  obvious  that  the  arrangement  shown  in  fig.  13  may  be  modified  by 
transposing  the  relative  positions  of  the  large  and  small  cylinders,  the  small  cylinder  being 
placed  on  the  connecting-rod  side  of  the  diain  centre. 

Fig.  12. 


Fig.  14  is  a  complete  side-elevstion  of  one  form  of  governor  with  Ite  regulating  mechanism 
attached.  Fig.  15  is  a  vertical  section  through  a  portion  of  the  governor  spindle,  and  part 
of  the  slide  mechanism.  Fig.  16  is  a  horisontel  section  of  the  spindle  with  a  plan  of  the 
lower  sliding  cross-head.  Fig.  17  is  a  plan  of  the  expansion  cam ;  and  fig.  18  is  a  diagram 
representing  the  pair  of  a4)ustiDg  star-wheeli>  with  two  of  their  fixed  detents.  The  cam 
A,  for  working  the  expansion-valve,  is  carried  round  by  a  spiral  feather  B  on  the  lower  end 
of  the  goveraor-spindle,  and  has  a  long  boss  C  fitting  loosely  to  the  spindle,  and  passing 
upwards  for  connection  with  the  pendulum  action  above.  Then,  as  the  pendulum  balls 
expand  with  the  increased  rate  of  the  engine,  they  draw  the  cam  upwards,  thus  traversing 
it  along  its  spiral  feather  B,  and  setting  it  forward  to  cut  off  the  hteam  earlier.  Similarly, 
the  pendulum  action  brings  down  the  cam  again,  as  the  balls  contract  on  the  diminution  of 
the  engine's  speed,  and  thus  the  cam  is  set  back.  In  this  way  the  upward  or  downward 
traverse  of  the  sliding  tube  D  of  the  governor,  causes  the  cam  A  to  be  set  forward  or  back, 
as  the  case  may  be,  on  its  spindle,  thus  altering  the  extent  of  expansion.  The  lower  end  of 
the  tubular  slide  D,  which  fite  loosely  on  the  upright  spindle,  and  is  linked  in  the  usual  way 
to  the  pendulous  arms  above,  is  formed  with  a  cross-head  E,  having  an  eye  at  each  end, 
bored  out,  to  receive  the  vertical  spindles  of  the  star-wheels  F,  which  are  carried  round 
with  the  governor  spindle.  On  the  two  fixed  bracketo  G,  set  on  opposite  sides  of  the 
governor  spindle,  are  fixed  two  sets  of  sUtionary  pins  or  teeth,  H  and  I,  each  pair  being 
in  the  same  place,  and  when  the  engine  is  working  at  its  proper  rate,  the  star- wheels  F  revolve 
with  the  spindle  of  the  governor,  at  sueh  a  height  as  to  work  clear  of  the  fixed  teeth  H  and 
I ;  but  should  the  engine  iacrvase  ite  speed,  the  interior  portions  of  the  peripheries  of  the 
aitt*wheels  F  will  oosse  in  oontaot  with  the  innar  »d  higher  pair  of  pins  H.    When  this 
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Moon,  tils  molntion  of  Hm  (Car  «huli,w{tbth«|0T«niDTipiDd1(,wnietiue  them  to  tara 
upon  their  on  tadlridnil  uiti ;  and  If  the  f  oTernor  rer^ict,  w  Indioittd  bf  the  utow  ia 
flf.  14,  thli  utlon  will  kUo  cenw  the  itir  wheeli  to  torn  Id  the  directiaB  Isdloated  by  the 
■rro*i  upon  them.  If,  an  tba  other  bud,  the  englue'i  ipeed  iboald  deeieue,  iriUi  the 
gaiernor  ipiodle  itill  going  In  the  mbb  direction,  then  the  exterior  part  of  the  paripber;  of 
the  itir  wheel*  will  eimilirlf  come  In  contact  with  the  outer  pini  T  of  the  briekel*  G  (u 
reprewinted  la  the  diagnm,  fig.  IB),  wlien  the  itar  wheeli  will  be  tamed  in  tbe  oppoelte 
dlreotlOD,  u  ptrintad  ont  bj  the  arrowi  la  that  flgnre.  Theie  two  oppodte  aatioM,  tben,  td 
ttie  itar  whefdi  are  nutde  iTiilable  for  Honriog  an  additional  power  or  aeoondarr  aetioii  of 
regnlUing  the  ipeed  of  tbe  Dagina  through  It*  expanalan  *b1*«i.  far  neana  of  tbe  mtioal 
■pindlet  J,  on  the  apper  eadi  of  which  the  atar  wbaeli  are  ttMt.  Thaae  aplndlei  are  aonved 
at  their  lower  endi,  and  are  paued  throngh  aerewed  erea  la  the  croaa-heaJ  K,  altnohed  to 
the  upper  and  of  the  boM  of  the  cam  A.  Thia  oroaa  head  flta  looaety  In  a  ring  groote  la 
tha  can  boii,  and  carrie*  a  aide  projeotlpg  pleM  L,  which  worka  Into  a  ahort  (roova  tn  the 
governor  ipiadle,  and  thit  urreaai  BTartlcal  giifde  for  the  eroM- head  dnrloc  ita  trarnteap 
or  down,  wfallat  tbe  oao-bOH  work)  rotmd  wlUiin  Itt  eoUar.  Slnllarlj  tbe  nrMeal  travorae 
of  the  tnbnlar  allda  D  of  Iha  soreniar  la  Inaared  bj  a  ootter  or  flat  (tad  paawd  throagh  the 
(OTBmDr  ipindla,  pmjactlnf  on  eaob  aide  throngh  a  rerdoal  AA  In  tbe  aUda. 
Fis.  14.  nf.  10. 


&f  tba  adoption  of  thit  u 
olealad  to  It  Id  allber  dlrantion  bj  the  npward  or  downward  t 
D|  the  atar  wheel*  F  alao  gat  a  partial  rerolatios  o 


I  a  pntial  tarn  eoaan- 
a  of  the  gOTcnior-aH4a 
•atbara.        " 
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with  one  or  otb«r  of  the  two  pain  of  fixed  pini  H  I,  and  thni  what  I  tenn  a  secondary  action 
it  giTCO  to  the  earn,  lettinf  it  still  farther  forward  or  backward  bj  the  rerolation  of  the 
aerewed  spindlea  J»  tbroogh  the  eyes  of  the  cross-head  K.  And  this  additional  or  secondary 
action  will  go  on,  nniil  the  gradual  arri?al  of  the  engine  at  its  true  rate  of  working  shall 
bring  the  star  wheel  between,  and  clear  of  the  fixed  teeth  HI.  By  this  means,  if  the 
engine  la  ezpoeed  to  Tarying  degreee  of  resistance,  this  additional  movement  will  giro  it  a 
greater  ninety  of  adjustment,  and  keep  it  at  a  more  nniform  rate  than  it  were  unfurnished 
with  sndi  secondary  action. 

By  a  slight  addition  to  the  mechanism,  provision  is  made  for  the  prerention  of  the  acci- 
dental tnming  of  the  spindles  of  the  wheels  F  too  far  in  either  direction.  The  wheels  are 
attached  to  their  spindles  by  stiff  fHction,  and  the  eyes  of  the  cross-head  K  are  famished 
with  inclined  teeth  or  detents  on  each  side,  corresponding  to  similar  teeth,  set  in  rererse 
directions  on  the  lower  and  upper  sides  of  the  upper  and  lower  collars  M  N  fast  on  the 
spindlea.  Thna,  when  the  spindles  hare  tamed  to  the  fall  extent  allotted  to  them  in  either 
direction,  these  catches  will  come  into  action  and  prerent  further  morement,  whilat  the 
stiff  friction-oonnection  of  the  wheels  on  their  spindles  will  allow  the  wheels  themaeWet  to 
turn  or  more  free  when  brought  in  contact  with  the  fixed  teeth  HI.  By  a  alight  modifica- 
tion of  this  arrangement,  one  of  the  star  wheels  may  be  dispensed  with,  a  spur  pinion  being 
placed  on  one  of  the  spindlet,  as  at  O,  to  gear  with  the  loose  pinion  P  on  the  goremor 
apindle,  which  pinion  again  geara  with  the  third  pinion  Ct  fast  on  the  opposite  star*  wheel 
spindle.  In  this  way  the  rerolation  of  one  star-wheel  spindle  is  oommanicated  to  the  other 
to  giro  both  a  aimultaneoas  morement,  whilst  one  star  wheel  only  is  used.  Or  the  three 
piniona  O,  P,  Q,  may  still  be  ased  eren  with  two  star  wheela,  in  order  to  insure  the  simul- 
taneous movement  of  the  two  spindles,  in  case  one  wheel  should  at  any  time  come  into 
aetion  before  the  other. 

Instead  of  baring  merely  two  pairs  of  fixed  pins  H  I,  three  or  more  pairs  may  be  used» 
and  set  at  different  heights,  in  order  that,  when  the  engine's  rate  is  only  slightly  faster  or 
slower  than  it  ought  to  be,  the  secondary  action  may  come  into  play  with  greater  delicacy. 
The  same  effbct  may  also  be  produced  by  two  pairs  of  pins,  as  shown  in  fig.  14. 

In  engines  working  at  a  high  Telocity,  where  it  might  be  injudicious  to  work  the  goremor 
spindle  at  the  rate  necessary  for  the  ordinary  single  cam,  as  in  fig.  17i  the  goremor  msy  be 
reduced  in  speed  if  fitted  with  a  earn  made  double  or  triple  to  correspond  in  this  reduotion 
in  the  rate.  Or,  instead  of  having  the  cam  upon  the  govemor  spindle  itself,  it  may  be 
carried  on  a  aeparate  spindle  working  in  connection  with  the  engine,  and,  if  adapted  to  that 
spindle  in  the  same  way  as  the  cam  A  ia  connected  to  the  govemor  spindle  in  fig.  14,  the 
cam  may  be  moved  backwarda  or  forwards,  as  required,  by  means  of  a  lever  or  other  oon- 
nection  with  the  governor.  And  the  secondary  action  may  also,  in  this  case,  be  applied  so 
that  the  cam,  if  placed  on  a  separate  spindle,  may  be  made  to  regulate  the  speed  to  as  great 
a  degree  of  nicety  as  if  it  were  placed  on  the  govemor  spindle.  And  although  I  have  herein 
described  the  apparatua  as  applied  to  actuate  a  cam  fitted  on  a  spiral  feather,  it  is  obvious 
that  it  may  be  adapted  to  work  a  tapering  cam  or  other  apparatus,  such  as  "  Field's  valve," 
where  the  cam  is  simply  traversed  along  in  the  direction  of  the  axis  of  the  spindle  on  which 
It  is  carried. 
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To  a  maritime  coontry  like  Great 
Britain,  it  is  of  high  importance  that 
the  exact  latitndee  and  longitudea  of 
cbfferent  placea,  particnlarly  on  the 
eoasti  should  be  ascertained.  One  of 
the  attendant  advantages  ia,  that  if  a 
ship  begins  its  Toyage  from  such  place, 
the  oommencement  of  its  course  is  a 
fixed  point,  and  the  beginning  of  its 
reckomng  accurate.  The  latitude  of  a 
place  can  be  easily  determined  by  well- 
known  methods:  to  find  its  longitude, 
bowever,  or  the  difference  between  its 
loDgitvde  and  that  of  a  known  meridian, 


b  a  problem  of  greater  difficulty.  There 
are  several  modes  of  practically  deter- 
mining it ;  still,  the  methods  chiefly  de- 
pend on  geodetic  admeasurements  or  on 
astronomical  observations.  In  deter- 
mining the  longitude  of  a  place  by  the 
geodeUcal  method,  it  is  assumed  that  the 
earth  is  an  exact  spheroid,  the  axes  of 
which  are  known,  and  that  the  earth's 
figure  is  perfectly  regular :  the  discre- 
pancies which  have  been  found  in  dif- 
ferent meridian  arcs,  prove  that  this 
latter  assumption  is  not  founded  on  fact, 
and  that,  therefore,  it  may  be  an  element 
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of  error  in  the  longitode  of  a  plaoe  to 
determined.  In  several  of  the  astrono- 
mieal  methods,  the  figure  of  the  earth 
does  not  enter  into  the  proeess ;  and  the 
differenoe  of  longitude  between  two 
places  is  ascertained  with  equal  exact- 
ness whether  that  figure  he  regular  or 
irregular.  Those  methods  depend  prin- 
cipally on  the  difference  of  apparent 
time  hetween  the  two  places :  a  differ- 
ence of  four  minutes  in  time  gives  one 
degree  of  longitude.  Hence,  perhaps, 
the  simplest  mode  of  solving  this  im- 
portant problem,  is  by  chronometers. 
It  is  supposed  that  a  brief  diicusaion  on 
the  practical  application  of  the  method 
may  be  interestmg  to  some  of  the  readers 
of  this  Magazine,  especially  as  it  has 
not  found  its  way,  it  is  believed,  into  any 
elementary  treatise  on  astronomy  pub- 
lished in  this  country. 

The  method  is  simply  this:— Let  a 
chronometer,  well  regulated,  be  set  to 
a  known  meridian — for  instance,  that  of 
Greenwich;  then,  if  that  chronometer 
be  carried  to  a  different  meridian,  it  will 
continue  to  show  Greenwich  time,  and 
therefore,  if  the  time  at  this  latter  meri- 
dian be  accurately  determined,  the  dif- 
ference between  the  time  so  ascertained 
and  that  shown  bj  the  chronometer  will 
indicate  the  difference  of  longitude  of 
the  place  of  observation  in  time,  which, 
eonverted  into  decrees,  at  the  rate  of 
15**  to  an  hour,  will  show  the  longitude 
from  Greenwich. 

For  example ;  suppose  the  time  by  the 
chronometer  is  6h.  19m.,  and  the  time 
ascertained  at  the  place  of  observation  is 
9h.  23m.,  the  difference  is  dh.  4m., 
which,  converted  into  degrees  at  the 
above  rate,  gives  46°  of  longitude,  and, 
because  the  time  of  the  place  of  observa- 
tion is  before  that  of  Greenwich,  ita 
longitude  is  46"^  east  of  Greenwich.  [See 
**  Vinee's  MtrMomy,"  chap.  28,  vol.  i.] 
This  method,  at  firs(  sight,  appears  to 
be  as  easy  to  accomplish  as  it  is  simple 
in  theory :  in  practice,  however,  diffioul<» 
ties  occur  which  must  not  be  overlooked. 
All  chronometers  are  subject  to  some 
variation;  their  errors  and  daily  rate 
must,  therefore,  be  determined  and  duly 
ooosidered  in  deducing  the  result:  but 
the  errors  and  uncertainty  which  attach 
to  one  chronometer  are  almost  entirely 
olsared  off  by  the  employment  of  seve- 
fsL  [This  subject  is  well  treated  in 
<*  fFoodk4mse'9  Astraiwi^."}  The  me- 


thod, it  is  supposed,  has  been  praetioaliy 
applied  in  England  by  only  two  astrono- 
mers. In  1822  and  1823,  Dr.  Tiarks, 
previously  known  by  his  works  in  Ame- 
rica, in  delineating  the  boundary  be- 
tween the  Antler  of  the  United  States 
and  the  English  territories,  was  employed 
by  the  Board  of  Longitude  to  determine 
the  difference  of  longitude  between  the 
Island  of  Madeira  and  Falmouth,  and 
also  the  differences  between  Falmouth 
and  Portsmouth,  and  Falmouth  and 
Dover.  Dr.  Tiarks  published  an  acsouot 
of  the  proceedings  to  determine  these 
points  in  the  Philosophical  Transactiam 
for  1824.  A  Report  on  Chronometrioal 
Observations,  made  in  1823,  with  a  view 
to  ascertain  the  differences  of  longitude 
between  Dover  and  Falmouth  and  FaU 
month  and  Portsmouth,  has  also  been 
published  separately,  and  may  be  had  at 
Murray's.  It  appears  from  the  Report, 
that  twenty-Jive  chronometers  were  em- 
ployed :  they  were  carefully  placed  on 
board  ship,  and  never  removed  during 
the  whole  time  of  the  expedition.  The 
difference  of  each  chronometer  from  the 
mean  time  of  the  respective  places  was 
carefully  ascertained  on  different  days, 
and  this  having  been  done,  the  differ- 
ences of  longitude  between  the  places 
named  was  found  by  interpolating  be- 
tween the  diflbrenoes  from  mean  time 
found  at  one  place  for  ewery  chrono- 
meter— ^a  term  corresponding  to  the  time 
at  which  the  differences  of  the  chrono- 
meters from  the  mean  time  of  the  other 
places  were  ascertained,  and  subtracting 
such  differences  (corresponding  to  the 
same  moment  for  the  two  places)  from 
one  another.  The  doctor  says — '*  On 
the  supposition  of  a  nearly  uniform  rate 
of  the  chronometers,  this  interpolation 
may  be  performed  by  finding  from  any 
two  observations  only,  at  the  same  spot 
immediately  following  one  another,  an 
intermediate  term  by  simple  proportion. 
But  if,  on  the  contrary,  it  should  be  sup* 
posed  that  the  rates  of  the  chronomeleit 
increased  or  decreased  with  any  kind  of 
regularity,  more  accurate  results  would 
be  obtained  by  employing  all  the  obaer* 
vations  of  the  same  plaee  to  determine 
an  intermediate  term  between  the  dif- 
ferences of  the  chronometers  from  the 
mean  time  of  the  plaee  of  observation. 
Three  terms,  thus  used,  would  give  « 
resuU  correct  to  the  seoond  differenees, 
and  four  times  would  give  one  oorreei  to 
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the  third  difibrenoes.  Supponng  the 
diffeKQeei  from  the  mean  time  at  the 
nme  place  corresponding  to  the  mo- 
menta 

f,  r,  f",  f"\  to  be  d'.  d!\  d"',  d"", 
the  difference  eorreaponding  to  the  mo- 
ment I  will  be 

(/-n(^-n(/"0  d'+ 
(/-o  (^-n  (/-o  ^+ 
ct^f)  (t'-n  (/-o    ^„^ 

(/""-O  (^"'-O  ('""-O*      ' 

From  thia  expreaaion  the  similar  one  for 
three  or  more  terms  may  be  derived."  It 
haa  been  inaerted  here,  under  the  im- 
pression that  it  may  be  useful  in  other 
matters. 

The  reault  of  these  obserTstions,  with 
regard  to  the  English  stations,  was,  that 
the  longitude  of  Falmouth  is  4^'  in  time 
greater  than  it  is  laid  down  in  the  Tri- 
gonometrical Surrey.  It  was  also  ascer^ 
tained  that  the  longitude  of  each  of  the 
other  places,  as  determined  by  the  chro- 
nometers, was  greater  in  about  the  same 
proportion  than  that  given  by  the  sur- 
vey. The  doctor  says  —  "We  may, 
therefore,  safely  infer  that  it  is  a  general 
and  proportionate  defect  of  all  longitudea 
dedaced  from  the  survey,  ^nd  not  the 
erroneous  longitude  of  anv  particular 
station,  which  has  caused  the  disagree- 
ment between  the  results  of  the  chrono- 
meters and  of  the  survev.  Supposing 
the  final  result  determined  by  the  chro- 
nometers to  be  correct,  the  increase  of 
the  longitude  of  the  survey  «>25'ii2g''.5, 
ia  4".92,  and  at  this  rate  all  ttie  longitudes 
contained  in  the  account  of  the  survey 
must  therefore  be  increaaed.'* 

Dr.  Tiarks,  having  satisfied  himself  that 
there  are  errors  in  the  longitudes  of  places 
in  the  survey,  next  enters  into  an  invest!- 

Etion  of  the  cause  of  the  mistake ;  and 
arrivea  at  the  conclusion  that  the 
longitudes  laid  down  in  the  survey  will 
deviate  from  the  truth  in  the  aame  pro- 
portion in  which  the  paralleb  of  latitude 
on  a  apheroid  having  the  degree  of  the 
meridian  in  latitude  50®  4V  differ  from 
thoae  of  the  terrestrial  spheroidi  the 
oompresaion  of  whiob  is  nearly  , -U* 
Ihe  longitude  pf  the  Camnndge  Ob- 


servatory was  determined  by  ohronome- 
trical  observations,  in  1827,  by  the  As- 
tronomer Royal,  who  was  then  the  Pla« 
mian  Professor  of  Astronomy  at  Cam- 
bridge. He  has  published  an  in- 
teresting Memoir  on  the  subject  in 
the  Cambridge  Philosophical  Tran§* 
aetion$p  vol.  III.  Professor  Airy  em- 
ployed six  ehronometers,  each  of  whieh 
was  comoared  at  a  given  hour  with  the 
transit  elock  at  Greenwich)  they  were 
then  taken  to  the  Cambridge  Observa- 
tory, and  eaeh  at  a  given  time  oompared 
with  the  transit  clock  of  that  Observe* 
tory;  they  were  then  taken  to  Green- 
wich, and  a  second  time  compared  with 
the  tranait  eloek;  they  were  then  re« 
turned  to  Cambridge  and  similarly  com- 
pared; they  were  sent  again  to  Green- 
whioh,  and  a  third  time  compared  with 
the  transit  clock,  which  ended  the  obser- 
vations. The  chronometers  in  this  case 
were  compared  with  the  docks  by  the 
method  of  the  coincidence  of  beata, 
which  the  Astronomer  Royal  thus  ex- 
plains :  "  The  transit  clock  necessarily 
goes  siderial  time,  verv  nearly;  the 
ehronometers  were  regulated  to  mean 
solar  time.  And  aa  365  solar  daya  are 
equal  to  866  sidereal  days,  the  sidereal 
clock  goes  faster  than  a  aolar  chrono- 
meter in  the  ratio  of  866 :  365.  Conae- 
quently,  in  one  second  of  time,  the  side* 
real  dock  gains  on  the  solar  chronome- 
ter tH  ^  *  second.  If,  then,  the  cloek 
is  behind  the  chronometer  ^th  of  a 
second,  in  four  seconds  it  will  beat  ex- 
actly with  the  chronometer,  and  in  four 
seconds  more  it  will  be  ^th  of  a  second 
before  the  chronometer.  During  these 
eight  seconds,  the  beat  will  strike  the 
ear  at  so  short  an  interval  that  no  dis- 
tinction of  sounds  is  perceptible. 

The  bnsinesB  of  the  oMerver,  there- 
fore, in  oomparing  a  chronometer  is  to 
note  down  the  time  shown  by  both,  at  one 
of  those  seeonds  in  which  an  interval  of 
sound  can  be  perceived.  He  must  then 
wait  till  the  sidereal  clock  haa  gained  ao 
much  on  the  chronometer  that  another 
coincidenee  of  beata  can  be  observed. 

Our  chronometers  beat  five  times  in 
two  solar  seeonds,  and  consequently  the 
eoineidenee  of  beats  took  place  at  every 
alternate  second  for  a  short  time.  The 
next  set  of  coincidences  took  place  when 
the  clock  had  gained  one^-fifth  of  a  aecond 
on  the  chronometer,  or  at  the  end  of 
about  73  seooodi. 
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The  acouracj  of  this  mode  of  compa- 
rison can  scarcely  be  imagined  without 
trial.  I  think  there  is  no  doubt  that  a 
practised  ear  can  determine  the  instant  of 
coincidence  with  an  error  certainly  not 
exceeding  eight  or  nine  seconds.  This 
implies  an  error  in  the  comparison  not 
exceeding  ^th  of  a  second.  When  three 
or  more  comparisons  are  made,  and  the 
mean  taken,  it  is  probable  that  the  error 
seldom  amounts  to  ^ht^^  ^^  '^  second. 

I  have  cited  this  clear  and  practical 
exposition  of  the  subject,  because,  not- 
withstanding its  great  utility,  I  am  not 
aware  that  anything  like  it  can  be  found 
in  any  treatise  on  astronom?,  or  other 
English  publication.  The  following  are 
the  remaining  principal  steps  in  the 
process: 

The  time  by  the  Greenwich  dock, 
and  the  time  by  each  chronometer  at 
each  comparison  are  tabulated,  and  the 
same  thing  is  done  with  the  comparisons 
at  Cambridge. 

The  corresponding  times  of  the 
Greenwich  and  the  Cambridge  transit 
clocks  are  set  out.  The  error  of  each 
of  the  clocks  upon  sidereal  times  at  the 
place  to  which  it  belongs  was  determined 
from  observed  transits,  and  clock's  errors 
deduced  from  them ;  and  ultimately,  the 
time  that  the  Cambridge  dock  was  faster 
than  the  Greenwich  sideresl  time. 

The  longitude  of  the  Cambridge  Ob- 
servatory was  hence  found  to  be  2d"'54 
east  of  Greenwich.  The  longitude,  as 
deduced  geodetically,  was  24"*6  east  of 
Greenwich,  differing  b^  V'06  or  16''  in 
space  from  that  determined  by  the  chro- 
nometer, which  would  imply  an  error  of 
800  yards. 

From  the  result  obtained  in  this  case, 
the  Astronomer  Royal  is  of  opinion  that 
the  hypothesis  of  perfect  regularity  in 
the  earth's  figure  is  erroneous  to  an 
amount  far  greater  than  the  probable 
errors  of  observations.  The  above  two 
cases,  as  before  remarked,  are  the  only 
ones,  it  is  believed,  in  which  chronome- 
ters have  been  employed  to  determine 
the  longitude  of  places  in  this  country. 
It  would  appear  from  the  "  Trait6  £1^- 
menuire  d\A.stronomique  Physique,  par 
Biot,"  torn,  iii.,  p.  875,  that  the  method 
has  been  employed  in  other  places.  Biot 
•ays, 

"  Mais  la  demiere,  et  la  plus  complete, 
a  M  eieetii^  en  1843,  par  i'ordre  dn  gou- 
venisBBent  Russe,  sous  la  dirsetlon  du  eA6* 


bre  astronome,  F.  G.  W.  Stmve,  pour  d^ter* 
miner  la  difF^reoee  de  longitude  eotie  ks 
observatoires  de  Green wicb>  Labeck,  Allo- 
n».  et  celai  de  PuUowa,  rtomment  ^rigi 
pris  de  Peterabarg  avec  le  pins  grand  laze 
scientifique,  par  la  munificence  de  I'empe- 
rear  de  Ra^sip,  Nicolas  ler.  Le  eboiz  des 
chronometres  nnp  oy^s,  et  lenrnombre  fat 
proportion^  it  I'importanoe  de  U  jonetkm 
Bstronomiqne  qa'oo  vonlait  ^tablir  entre  lea 
deux  points  extremes,  Paltowa  et  Oreeo-i 
wich.  Ce  nombre  fnt  de  soizante  -  bait, 
doDt  la  marche  a  ^c^  admirable.  On  lea 
comparait  tons  les  jonrs  entre  eaz,  tant  a 
bord  qoe  dans  les  points  d'arrivage  poor 
decouTrir  tears  petites  irregnlarit^s  proprea 
par  leurs  discordances  oeoidentelles.  Le 
transport  et  le  retoor  entre  les  stations  qae 
Ton  Toulait  rapporter  Vnae  a  Pantre,  fnrent 
r^ter^a  an  grand  nombre  de  fois.  Lea  r^ 
saltats  de  oette  expedition  remarqaable  oat 
6i6  decrits,aTec  les  plas  grands  details,  dans 
des  rapports  faits  par  M .  Stmve  ii  I'Aead^ 
mie  de  Peterabarg,  lesoaels  ont  M  pabli^ 
ii  Petersburg  en  1844.'^ 

The  Report  adverted  to  may  have 
found  its  way  into  some  of  the  English 
publications,  though  I  have  seen  no 
traces  of  it.  The  Czar*s  royal  patronage 
of  this  and  other  scientific  matters  makes 
amends  for  many  of  his  alleged  sbort- 
comings — it  is  a  glorious  example  which 
other  sovereigns,  who  would  fiun  be  con- 
sidered less  despotic  and  tyrannical, 
might,  with  great  advantage  to  tbeir 
country,  follow.  The  munificent  en- 
courager  of  science  can  hardly  be,  at  the 
same  time,  a  deadly  foe  to  rational 
liberty. 

In  the  two  cases  which  have  been 
above  discussed,  it  must  be  obvious  Uttt 
the  labour  of  ascertaining  the  time  at 
each  place  of  observation,  and  the  jour- 
neys to  and  from,  must  have  made  the 
operation  toilsome  to  a  high  d^ree.  I^. 
Tiark*s  chronometers  were  transported 
from  the  one  place  to  the  other  by  ship 
— a  mode  of  conveyance  which,  at  first 
sight,  one  might  suppose  would  be  likely 
to  affect  the  accuracy  of  the  result.  In 
the  other  ease,  the  chronometers  were 
sent  from  Greenwich  to  Cambridge,  and 
ffice  vend  by  a  messenger  on  a  ooach. 
It  speaks  highly  to  the  caution  and  prao- 
tical  foresight  of  all  the  parties  con- 
cerned, when  such  accurate  determina- 
tions were  made  under  such  casualties 
and  difficulties. 

The  epoch  is  nearly  arrived,  it  is 
hoped,  when  the  same  olgects  may  be 
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attained  without  any  risk  or  much  trou- 
ble, when  the  exact  time  by  the  Green- 
wich transit  elock  miy  instantaneously 
be  known  at  Cambridge  or  Falmouth  ; 
and  also  the  times  at  these  places,  or  the 
time  at  any  other  place  in  England,  be 
as  quickly  made  known  at  Greenwich. 
or  course  the  enrinlojment  of  the  elec- 
tric telegraph  is  alluded  to.  This  sur- 
prising inTention — perhaps  the  most 
astonishing  one  of  this  era  of  splendid 
diacoTeries — ^is,  in  fact,  a  mode  of  eon- 
▼eyiog  intelligence  which  leaves  thought 
itself  behind  in  point  of  celerity.  It 
has  been  already  adopted  by  many  of 
the  railways.  As  a  truly  national  advan- 
tage it  ought,  with  as  little  delay  as  pos- 
sible, to  be  generally  associated  with  all 
railways.  Government  would  act  wisely 
were  the?  to  encourage  its  adoption  in 
plaees  which  would  hardly  repay  the 
necessary  expense  without  such  encou- 
ngement,  so  that  information  might  be 
instantly  transmitted  from  one  part  of 
the  oountry  to  any  other  part  if  any 
incident  requhred  it.  London  and  Ply- 
month  will  shortly  be  eonnected — hence, 
Plymouth,  the  intermediate  towns,  and 
the  numerous  other  places  which  have 
already  connected  themselves  with  Lon- 
don, will  be  in  instantaneous  communi- 
eation  with  each  other.  Cornwall,  with 
its  ports  and  interests,  must  not  remain 
long  isolated  from  the  general  advan- 
tage. 

But  although  a  considerable  number 
of  places  have  for  some  time  been  con*- 
neeted  with  each  other  and  with  London 
by  electric  telegraph,  it  is  not  commonly 
known  that  any  extensive  scientific  ob- 
ject has  been  attempted  to  be  aooom- 
]^isbed  by  the  instrumentality  of  the 
telegraph.  In  this  respect,  perhaps, 
America  has  the  start  of  England.  Our 
brethren  on  the  other  side  of  the  Atlao- 
tie  have  applied  the  electric  telegraph  to 
test  the  occurrence  of  many  astronomical 
phenomena— to  determine  the  difference 
of  longitude  of  varioos  places  at  con- 
siderable distances  from  each  other,  &c  , 
&o.  Perhaps  a  sketch  of  the  mode 
which  the  scientific  men  in  America 
have  adopted  to  render  the  electric  tele- 
graph practically  useful  in  finding  the 
diflerence  of  longitude  of  places  may 
not  be  uninteresting  to  some  of  the 
readers  of  the  MechanicM*  Magazine. 
The. subject  has  not. received  much  dis- 
eiMsion  in  oar  pablipations  ohie^y  de- 


voted to  science,  some  remarks  on  the 
topic  may  therefore  be  serviceable — the 
mere  relation  of  what  has  been  done, 
possibly,  may  draw  practical  men*s  atten- 
tion to  the  subject — they  may  suggest 
improvements,  and  even  emulate  to 
excell. 

The  first  attempt  to  determine  the 
difference  of  longitude  by  means  of  the 
electric  telegraph  was  made  by  Captain 
Wilkes  in  1844,  between  Washington 
and  Baltimore.  A  chronometer,  pre- 
viously rated  by  astronomical  observa- 
tions in  the  vicinity,  wss  uken  to  the 
telegraph- office  of  each  place  and  com- 
pared together  by  the  ear.  This  simple 
method  would  furnish  the  difference  of 
longitude  with  greater  precision  pro- 
bably than  any  mode  then  known.  The 
difference  of  longitude  of  Washington, 
Philadelphia,  and  New  Jersey,  opposite 
New  York,  have  been  since  ascertained 
with  greater  exactness.  The  following 
method  was  adopted  for  transmitting  the 
telegraphic  signals. 

"  A  mean  solar  chronometer  was  com- 
pared by  coincidence  of  beats  with  the 
sidereal  transit  clock  before  and  after 
telegraphic  signals.  Then  the  party 
giving  the  signals,  having  previously 
broken  the  circuits,  restored  it  by  strik- 
ing on  his  signal  key,  at  iaiervals  of 
every  ten  seconds  for  a  period  of  about 
ten  minutes,  so  as  to  insure  at  least  one 
coincidence  of  beats.  The  party  at  the 
other  station,  who  received  the  signals, 
was  notified  of  each  signal  beat  by  bear- 
ing  his  own  armature  beat.  The  appa- 
ratus was  adjusted  so  that  the  receiving 
armature  beat  should  be  nearly  as  loud 
as  the  elock  beat.  The  times  of  the 
armature  beat  were  compared  with  those 
of  the  receiving  sidereal  dock  beat  bv 
the  ear  alone,  and  the  time,  so  recorded. 
On  some  nights,  only  twenty  signals 
were  given  at  intervals  of  ten  seconds 
upon  the  sidereal  dock.  But  this  method 
only  repeats  on  the  receiving  elock  the 
same  fraction  of  a  second,  and  does  not 
furnish  the  same  precision  as  the  method 
of  coincidence  of  beats. 

<*  It  was  found  that  signals  could  be 
given  in  coincidence  with  the  clock 
beats  with  such  precision  that  it  was 
useless  to  attempt  any  correction  of  the 
signal  limes  by  the  ear  of  the  listener. 
But  when  the  method  of  coincidence  of 
beats  of  a  mean  solar  and  sidereal  clock 
was  diBpen$e4  vit)if  4Pd  the  fraction  of 
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a  teoMxl  WM  raquirsd  to  be  etdnuktad 
entirely  by  the  eer— the  error  in  the  eeti- 
mateB  wu  quite  appreciable.  It  vai  found 
that  obeerYers,  on  the  average,  ettimate 
the  fraction  of  a  second  too  small  when 
using  the  ear  alone,  unassisted  by  the 
eye.  This  error  is  greatest  at  the  mid- 
dle date  between  two  dock  beats,  and 
was  found  to  vary  from  0*06  to  0*18  of 
a  second  with  different  observers.  This, 
plainly  indicated  the  necessity  of  relying 
solely  on  the  method  of  coincidences  of 
a  mean  solar  and  sidereal  clock  or  chro- 
■ometer.  It  was  found  that,  for  the 
distance  of  250  miles,  embraced  in  these 
experiments,  the  electric  current  took  no 
sensible  time  to  propagate  itself,  and  that 
two  clocks  at  this  distance  could  be  com- 
pared with  the  same  degree  of  precision 
as  if  they  were  placed  side  by  side. 
y*  The  comparisons  of  time  in  some  cases 
were  made  both  by  the  method  of  coin- 
ddenoes  and  by  telegraphing  the  transit 
of  the  same  star  over  both  meridians. 

**  The  method  of  coinddenees  was 
practised  in  the  following  msaner.  The 
observer  at  Cambridge,  Mr.  Bond,  with 
a  solar  chronometer  before  him,  strikes 
the  key  of  his  register  eotncidently  with 
the  beat  of  his  chronometer.  The  ob- 
server at  New  York,  Professor  Looais, 
hears  the  click  of  his  magnet  and  com- 
pares the  instant  with  the  beat  of  his 
own  clock  which  indicates  sidereal  time. 
The  two  sounds  probablv  do  not  exactly 
coincide;  but  the  Cambridge  observer, 
continuing  to  beat  seounds  upon  the  key 
of  his  register,  the  clicks  heard  at  New 
York  grow  later  and  later  as  eompsred 
with  the  beats  of  the  New  York  dock, 
aad  ultimately  coincide.  The  New  York 
observer  reoords  the  instant  of  ooind* 
denee.  The  Cambridge  observer  osnlt- 
nm§$tob§miMeand§firJlfteenmumi€9, 
during  which  time  we  New  York  ob- 
server obtains  two,  or  perhaps  thiee 
eoincidenccs  of  beats.  Tne  observer  at 
New  York  now  eommeneee  beating  se- 
conds in  a  similar  manner  eoineidently 
with  the  ticking  of  his  dock,  and  oonn* 
nnes  it  for  fifteen  minutes.  The  Gam- 
bridge  aatrononer  compares  the  click  of 
his  magnet  with  the  beats  of  his  chrono- 
meter, and  during  the  fifteen  minutes 
obtains  four,  and  perhaps  five  ooind- 
deoees— his  chronometer  beating  half 
seoonds.  The  oomparison  of  the  two 
time  keepers  this  made  is  dmost  per- 
iwt    Ae  other  snedMd  ef  sempaHsea 


Wis  by  td«grq>hing  traodta  of  staia.  ▲ 
list  of  lenith  stars  wss  selected  before- 
hand, and  furnished  to  each  observer. 
The  Cambridge  astronomer  points  hia 
telescope  upon  one  of  these  stars  as  it  is 
passing  the  meridian,  and  strikes  the  key 
of  his  register  at  the  instant  the  star 
appears  to  coincide  with  the  first  wire  of 
his  transit  He  makes  a  record  of  the 
time  by  his  own  chronometer,  and  the 
New  York  astronomer,  hearing  the  click 
of  his  magnet,  reoords  the  time  by  hia 
own  clock.  As  the  star  passes  over  the 
second  wire  of  the  transit  instrument, 
the  Cambridge  astronomer  again  strikes 
the  key  of  his  register,  and  the  time  m 
recorded  both  at  Cambridge  and  New 
York.  The  same  operation  is  repealed 
for  each  of  the  other  wires.  The  Cam- 
bridge astronomer  now  points  his  tele- 
scope upon  the  next  star  of  the  lisit 
which  culminates  after  an  intervd  of 
five  or  six  minutes,  and  tdegrapba  its 
transit  in  the  same  manner.  In  about 
twelve  minutes  from  the  former  ofaeer- 
vation,  the  first  star  pssses  the  meridian 
of  New  York,  when  the  New  York 
astronoHMr  pdnts  his  transit  inatniment 
upon  the  same  star,  and  strikes  the  key 
Or  his  register  at  the  instant  the  star 
pseses  each  wire  of  his  transit.  The 
times  are  reeorded  both  at  New  York 
and  Cambridge.  The  second  star  is 
telegraphed  in  a  similar  manner.  The 
Cambridge  astronomer  now  selecti  a 
second  pdr  of  stars,  and  repeats  the 
came  series  of  operations,  and  is  fdlowed 
by  the  astronomer  at  New  York  when 
the  star  oomes  upon  his  own  ncMridiaB. 
By  this  oomparuon,  the  diferenee  of 
time  between  the  two  stations  is  obtaiaed 
independendy  of  the  tabular  places  of 
the  stars." 

The  preeeding  aeeount  has  been  taken 
from  the  ohapler  on  £leetric  Telegraphs, 
in  Professor  Loomis's  interesting  ^unsa, 
entitled  "  The  Beoent  Progrem  of  Ae* 
troaomy."  The  following  description  ef 
a  very  considerable  improvement  and 
advancement  of  the  method  is  extrseled 
from  the  same  chapter ; 

*'  In  the  course  of  dm  oomparieons 
for  longitude  by  telegraph  which  have 
been  mentioned,  many  thonaaad  dg- 
nals  were  trsasmitled,  and  all  by  tlM- 
hands  of  the  human  operator.  B«t  it  ia 
imposdble  for  hunmn  fingers  to  move 
with  die  preddon  of  macUaaryi  and 
after  the  firat  sasssarikii  trid  of  the  tele- 
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Sipb  fiwr  longitude,  it  became  evident     seeured  if  the  cloek  eould  be  mede  l«r 
at  an  important  advantage  would  be     tnntniit  its  own  aignala.    Tbe  deiider^ 


tvm  w«a»  lo  make  an  aatronomieal  clook 
break  tbe  galvanic  circuit  every  accondy 
ae  that,  practicaUv*  it  might  be  said  that 
ita  beel  conld  be  beard  along  the  entire 
line  oi  teltgraphic  oommanication,  and 
in  en^  a  manner  aa  not  to  aflSect  the 
rate  of  the  cIocIl. 

''Or.  Locke,  of  Cincinnati,  in  the 
antnmn  of  1948,  invented  an  attachment 
which  may  be  applied  to  a  €amm<m  eloek^ 
and  which  fulftla  every  desirable  requisite. 
He  employi  a  reel,  with  sixty  teeth  at- 
tached to  the  axis  of  the  escapement 
wheel.  Each  tooth,  when  horisontal, 
atrikee  against  the  handle  of  a  platinum 
tilt-hammer,  ABC,  weighing  about  two 
graine,  and  knocks  the  hammer,  which 
alaioet  immediately  falls  to  estate  of  rest 
•n  a  bed  of  platinum.  The  fulcrum  B» 
of  the  tilt-hammer,  and  the  platinnm 
bed  vest  eeveraily  on  a  small  block  of 
wood.  Each  is  connected  by  wires  D 
and  £^  with  a  pole  of  the  galvanic  cir* 
enit,  md  the  circuit  is  alternately  broken 
and  eomideted  by  the  rising  and  falling 
of  the  hammer.  The  latter  operation 
tnkea  abont  one*tenth  of  a  aecond  of 
time. 

*'  This  arranffement  waa  first  tested 
OB  the  17th  of  November,  1848,  in  the 
Cincinnati  and  Pittabnrgh  line,  about 
400  nulea  in  length.  The  eironit  was 
broken  every  second  by  the  motion  of 
the  dock ;  and  the  fillet  of  paper  being 
•Uowed  to  run  off  from  the  reel  of  the 
telegraphie  r^^ister,  it  was  graduated 
into  eqnal  portions,  consisting  of  an 
indeoled  liaie  aboat  nine-tenths  of  an 
inch  in  length,  followed  by  a  bhmk  space 
of  aboat  one*lenth  of  an  inch.    The  two 


mencing  with  the  beginning  of  the  line. 
The  appearance  of  the  graduated  paper 
was  as  follows 


*'  This  experiment  wu  continued  for 
ten  hours,  during  which  time,  the  seconds 
by  the  Cincinnati  clock  were  registered 
on  the  running  fillet  of  paper  at  all  the 
offices  along  the  line.  In  order  to  die* 
tinguish  the  hours  and  minutes  upon 
this  graduated  paper,  Dr.  Locke  pro- 
poses to  make  the  oegioning  of  the  ordi- 
nary minutes  omit  ome  bUnk  space—- the 
beginning  of  five  minutes  omit  tuw,  of 
ten  minutes  three,  and  of  an  hour,  omit 
four  consecutive  blank  Bpaces.  Thns 
ordinary  beginnings  of  minutes  have  con* 
tinuous  lines  of  /wo  seconds,  fives  Mr#e, 
tens^Hir,  and  hours ^ve  seconds. 

"The  mode  of  using  tlie  register  for 
marking  the  date  of  any  event,  is  to  tap 
on  a  break  circuit  key  simultaneously 
with  the  event.  The  beginning  of  the 
short  blank  space  thus  registered  in  the 
midst  of  the  indented  line  of  the  register 
finds  by  a  permanent  printed  record  the 
date  of  the  event.  Thus  A  represents 
such  a  register  printed  upon  the  gra- 
duated paper. 

A. 


''  In  this  arrangement,  it  is  important 
tliat  the  fillet  of  paper  should  run  off 
from  the  reel  with  entire  uniformity. 
For  this  purpose  more  accurate  doekwork 
is  needed  than  is  employed  in  ordinary 
telegraphing.  One  nundred  inohea  eif 
paper  ahould  be  made  to  mm  off  aa 
nearly  aa  poaaibie  in  one  hundred  seconds 
of  time.  Tlie  friction  of  a  aeaond  of  any 
event  recorded  npon  the  paper  may  then 
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be  deteraiined  with  a  proportionate  scale, 
or  dividers,  within  one  or  two  hundredths 
of  a  second.  This  clock  may  be  easily 
employed  in  re^^istering  transits  of  stars 
over  the  meridian.  It  is  only  necessary 
for  the  observer  to  tap  on  the  key  at  the 
instant  a  star  appears  to  pass  each  sine 
of  his  transit,  and  the  observation  is  per- 
manently recorded  on  paper  with  almost 
mathematical  precision." 

Professor  Loomis  says,  hitherto  in 
transit  observations  astronomers  have 
been  accustomed  to  estimate  fractions  of 
a  second  entirely  by  the  ear,  with  only 
such  assistance  from  the  eye  as  can  be 
derived  from  the  rapid  motion  of  the 
star  through  the  field  of  the  telescope. 
The  error  of  such  an  observation,  even 
with  practical  observers,  frequently 
amounts  to  a  quarter  of  a  second.  But 
in  this  new  mode  of  observation,  the 
observer  has  no  use  for  his  ears.  The 
astronomer  might  in  future  be  made 
without  ears.  It  is  only  necessary  for 
him  to  move  his  finger  at  the  instant  the 
star  is  seen  to  pass  each  wire  of  his  tele- 
soope,  and  his  observation  is  recorded  in 
a  permanent  form,  and  may  be  subse- 
quently examined  at  leisure.  By  using 
the  method  of  imprinting  the  dates  of 
bisections  of  these  wires  on  paper  when 
the  use  of  the  ear  and  the  counting  of 
beats,  and  the  manual  labour  of  writing 
down  these  dates,  are  all  dispensed  with ; 
the  equatorial  intervals  may  be  reduced 
from  fifteen  to  two  seconds,  or  even  to 
one  and  a  half.  Thus  the  number  of 
bisections  in  a  single  culmination  of  a 
star  may  be  multiplied  sevenfold.  The 
value  of  a  night's  work  with  the  transit 
instrument  is  proportionally  increased, 
so  that  a  single  year  will  furnish  the 
same  precision  of  results  as  many  years 
of  observation  by  the  old  method.  By 
these  experiments  a  difl^erence  in  the 
registers  of  the  papers,  at  several  stations, 
was  detected,  which  indicated  a  velocity 
of  the  electric  wave,  of  about  19,000 
miles  per  second.  Professor  Mitchel  haa 
deduced  a  velocity  by  a  totally  diflerent 
process  of  about  28,000  miles  per  se- 
cond. 

Professor  Loomis*s  book,  from  which 
so  much  has  been  taken,  is  a  very  inte- 
resting one,  and  is  well  worth  a  perusal. 
It  affords  memorable  evidence  of  the 
manly  vigour  with  which  science  is  cul- 
tivated in  America.  Science  is  there  en- 
oooraged  by  the  QoTemmeDt,  and  its  dia^ 


tinguished  cultivators  obtain  their  proper 
stations,  and  public  esteem ;  and  the  oonse- 

Suence  is,  that  the  general  welfare  of  the 
Lepublic  is  increased;  the  encourage- 
ment and  distinctions  which  the  States 
confer  on  men  of  science,  reciprocally 
tend  to  the  advantage  of  each  party  and 
the  whole  people  is  benefited,  as  weil  as 
enlifffatenea  by  the  policy.  Whether  our 
English  rulers  might  not  timely  learn  a 
useful  lesson  from  the  Unitea  States, 
as  to  the  treatment  of  men  deyoted  to 
science :  whether  the  Americans,  by  the 
course  that  they  pursue  in  that  respect, 
are  not  fast  going  a-head  of  us,  are  quea- 
tions  which  cannot  be  discussed  here, 
however  interesting  and  useful  ancb  a 
discussion  might  be.  It  is  hoped,  bow* 
ever,  that  the  electric  telegrapn,  with  as 
little  delay  as  possible,  will  be  extended 
throughout  this  country,  and  be  em- 
ployed to  determine,  and  to  test  the  Ion* 
gitudes  of  different  places.  The  sketch 
which  has  been  given  of  the  methoda 
adopted  by  Dr.  Tiarks  and  Professor  Airy 
to  determine  the  difference  of  longitude 
of  places  by  chronometers  will,  it  is  sup- 
posed, by  contrast,  afford  some  proof  of 
the  advantages  of  the  electric  telegraph 
in  ascertaining  the  same  point 

The  loneitudes  of  places  in  England, 
given  in  almost  all  recently-published 
treatises  have  been  taken  from  the  resnlta 
of  the  Trigonometrical  Survey.  It  haa 
been  seen  that  Dr.  Tiarks  haa  come  to 
the  conclusion,  that  the  longitudes  so 
determined  require  a  correction.  It  haa 
also  been  observed  that  the  Astrono- 
mer Royal  makes  the  longitude  of  the 
Cambridge  Observatory  to  difi^er  from 
that  ascertained  by  the  Sorvey,  which  dif- 
ference he  ascribes  to  some  peooliarity 
in  the  earth's  figure;  but  it  ahoold 
be  remarked,  that  Dr.  Tiarka  concludes 
that  the  longitudes  in  the  Trigonometri- 
cal Survey  are  less  than  those  found  by 
chronometrical  observations;  whereaa. 
Professor  Airy  haa  made  the  dififerenee 
the  other  way  ;  that  is,  the  longitude  of 
the  Cambridge  Observatory  by  the  Sur- 
vey is  greater  than  that  which  he  obtain- 
ed by  chronometrical  obsenrattons.  The 
Professor  gives  an  opinion  with  regard 
to  the  discrepance  between  his  result  and 
that  of  the  Survey ;  but  he  makes  no 
remark  on  the  difference  of  another  kind, 
which  Dr.  Tiarka  bad  found,  and  com- 
mented upon.  I  only  name  the  fact :  but 
upon  the  whole,  I  think  it  hi^ly  detir- 
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able,  aa  well  as  likelj  to  be  generally  uae- 
•M,  tbat  tbe  lonpitudea,  not  only  of  each 
of  tbe  places  in  England  whiob  have  been 
referred  to,  but  of  all  tbe  principal  ones 
determined  by  tbe  Trigonometrical  Sur- 
rey sbonld  be  tested  by  tbe  application 
of  the  electric  telegraph. 

I  think  it  requires  no  formal  proof, 
after  the  preceding  discussion,  to  show 
that,  in  addition  to  its  ease  and  simplicity, 
tbe  telegraphic  method  has  greatly  the 
advantage  in  point  of  accuracy  over  that 
of  transporting  chronometers  from  one 
plaoe  to  another.  So  far  as  chronome- 
ters have  been  applied  to  test  the  longi- 
tude of  places  in  England,  tbe  result 
has  differed  from  that  which  was  fur- 
nished by  tbe  Trigonometrical  Survey. 
How  may  tbe  difference  be  explained  ? 
Was  there  some  fundamental  error  per- 
vading the  whole  of  the  longitudes  as 
determined  by  the  Survey?  Will  the 
error  discussed  by  Captain  Katcr,  in  the 
PkMoscphieal  Transactient,  account  for 
tbe  discrepancies,  or  ought  some  other 
modifications  on  different  roeridiana  to 
be  adopted,  in  order  that  the  results  may 
coincide  f  Probably  these  questions,  and 
many  others  connected  with  tbe  subject, 
may  be  answered  more  satisfactorily  when 
a  larger  number  of  comparisons  have 
been  made ;  some  general  law  may  be  tbe 
resvh.  At  present,  tbe  Cambridge  case 
appears  to  disprove  tbe  law  that  Dr. 
TIarka  enunciated. 

By- and- by,  when  all  tbe  principal 
towns  throughout  this  country  are  con- 
nected by  electric  telegraph  with  Lon- 
don, It  may  perhaps  be  hoped  that  Go- 
vernment will  so  far  aid  science  as  to 
earryon  all  the  telegraphs  to  Crreenwich, 
so  that  any  facts  having  relation  to  sci- 
ence, or  to  astronomical  phenomena,  may 
be  instantaneously  conveyed  to  that  in- 
stiiutioo,  or  from  thence  to  any  place  in 
the  kingdom.  Sbonld  a  general  electric 
telegraph  establishment  he  instituted  at 
Greenwich,  one  great  advantage  would 
aecrae  from  it,  namely,  all  the  public 
clocks  throughout  the  kingdom  could,  if 
necessary,  be  regulated  every  day. 

Much  discussion  has  lately  taken  place 
in  the  Times,  and  other  publications, 
with  respect  to  having  one  time  in  every 
place  in  England :  the  subject  has  appa- 
rently, to  some  extentf  been  made  a 
matter  of  the  shop,  and  consequently,  a 
very  great  deal  of  learned  nonsense  and 
profound   twaddle   has  been  produced 


on  tbe  topic.  **  The-same-local-time" 
throughout- the-country-adoocatti  "  ar- 
gue, with  considerable  vehemence,  tbat 
it  is  almost  a  common  hardship  tbat 
there  should  be  a  difference  in  time  be- 
tween London  and  Liverpool,  or  Land's- 
end.  It  moy  be  so ;  but  tlu^  difference 
in  time  has,  up  to  this  enlightened  age, 
been  the  consequence  of  a  difference  of 
longitude  *,  and  the  philosophers  adverted 
to  would  have  laid  a  more  substantial 
foundation  for  their  theory,  if  they  had 
commenced  by  annihilating  the  differ- 
ence of  longitude.  If  they  will  set  to 
work  and  establish  one  longitude  for  all 
places,  I  am  quite  certain  that  Exeter 
and  all  other  places  will  not  hesitate  to 
adopt  tbe  **  one- local  tints**  doctrine. 
The  question  has  been  raised  on  this 
ground :  The  Railway  Companies,  at  all 
the  stations,  no  matter  how  far  east 
or  west  from  London,  make  their  clocks 
show  London  time ;  a  regulation  which 
reflects  very  disparagingly  on  the  scienti- 
fic knowledge  of  these  overbearing  bodies, 
and  which  is  exceedingly  well  adapted 
to  create  confusion  throughout  the  coun- 
try, without  a  shadow  of  benefit  to  any 
part  of  the  community,  except  perhaps 
the  saving  a  very  little  trouble  to  the 
railway  officials.  Yet  the  wiseacres  who 
govern  some  municipal  bodies — the  lea- 
lous  and  servile  worshippers  of  the  rail- 
way dragons — ^have  converted  their  clocks 
into  a  standing  lie  by  making  them  their 
railway  time. 

Some  time  ago,  under  the  influence 
of  some  incomprehensible  hallucination, 
even  Plymouth,  one  of  the  most  enlight- 
ened and  scientific  places  in  tbe  king- 
dom, adopted  the  "  one- local- tihb" 
whimsey.  It  was  soon  found,  however, 
that  the  tide  would  not  heed  the  public 
clocks  when  they  were  made  to  snow  a 
lie.  High  water  continued  to  observe 
the  time  of  its  occurrence  as  shown  in 
the  books— this  differed  from  the  clocks 
—and  the  difference  occasioned  so  much 
confusion,  that  the  clocks  were  soon 
made  to  indicate  the  old-fashioned  time 
of  the  place.  When  a  train  starts  ten 
minutes  before  a  given  hour  at  a  station, 
or  twelve  minutes  after,  in  accordance 
with  London  time — it  is  absurd  to  assert 
that  the  train  is  ever  missed,  because 
the  town  clock  does  not  show  railway 
time.  Careless  and  stupid  parties,  no 
doubty  occasionally  arrive  too  late ;  but 
they  do  so  just  as  frequently  at  one  sta- 
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tioB  as  anotlMr— their  moYemento  m 
not  regulated  by  eloekwork.  If  the 
clocks  at  railways  had  two  mioate  hands, 
the  one  showing  London  time,  the  other 
local — and  were  their  time-ubles  oon- 
strueted  so  as  to  agree  with  their  clocks^ 
all  the  confusion  which  ther  now  so  use- 
lessly occasion  would  be  effectually  pre- 
tented.  It  is  the  OTcrbearing  of  irre- 
sponsible confederation,  and  the  inso* 
lence  of  idl  powerful  monopolies,  that 
lead  railway  companies  to  play  their  use- 
less pranks  with  the  time  of  places ;  the 
vagaries  do  them  no  credit;  but  it  is 
really  sickening  to  see  corporate  bodies 
such  sycophant  worshippers  of  railway 
despots  as  to  make  their  clocks  a  standing 
lie,  merely  because  it  is  in  compUanee 
with  the  whim  of  their  divinities. 

Since  the  preceding  article  was  writ- 
ten,  I  have,  with  great  pleasure,  seen  it 
announced  in  the  newspapers  that  the 
Astronomer  Royal  is  eogagied  in  forming 
an  Electric  Telegraph  establishment  at 
Greenwich  for  many  of  the  purposes  ad- 
verted to.  Such  a  truly  national  under- 
taking falls  entirely,  and  most  appro- 
priately, within  the  Astronomer  Royars 
official  duties,  and  there  is  no  man  in 
existence  better  qualified  to  devise  such 
an  institution— and  te  superintend  iSi 
working,  so  Uiat  it  may  completely  ao« 
complish  the  objects  aimed  at — than  he 
is.  Under  the  Astronomer  Royal's  most 
efficient  guidance,  it  may  be  hoped  that 
England  will  hereafter  make  up  for  its 
lost  around  in  this  unique  application  of 
the  Msctric  fluid. 

DiSlOTA. 

Ks«t«r.  Febrasry  IS,  1863. 


MBMOia  OV  THB  LATB  J.  H.  SWAJ<B.      BY 
T.  T.  WILKINSON,  BSa.f  y.E.A*S. 

Part  I. 

John  Henry  Swale,  the  late  distia- 
guished  geometer,  was  bora  at  Bishops- 
ihorpe,  near  York,  on  the  16th  October, 
1775.  He  received  the  rudiments  of  his 
education  at  some  of  the  many  respecta- 
ble academies  then  established  in  York- 
shire, end  after  a  successful  course-iN. 
during  which  his  superior  talents  not 
unfrequently  manifested  tberaselve8-<-he 
was  engaged  as  sssistant  in  a  resneetable 
establishasent  near  Aberford.  He  sub- 
•aquently  i^ipears  to  have  filled  similar 
aitnatioiis  at  Chester  and  at  Leeds,  bat 


was  suueessful  la  oblaiBtng  the  masSer- 
ship  of  the  Town  School  at  Idle,  near 
Bradford,  some  time  about  the  year 
1805.  A  private  memorandum  In  one 
of  his  M8S.  furnishes  the  informatioo 
that  he  **  commUUd  muUrimomjf**  on 
the  8th  of  March.  1805.  with  Miss  San- 
derson, the  daughter  of  one  of  his  for- 
mer employers ;  and  MS.  No.  VI.  le- 
oords  the  birth  of  his  two  eldest  children 
—E.  S.  Swale  (1807),  and  J.  H.  Swale, 
jnn.  (1809),  whilst  resident  at  Idle.  The 
same  msnuacript  volume  gives  the  birth 
of  Mary  Swale,  his  third  diild,  at  liver- 
pool,  in  1810,  to  which  place  he  had 
removed  in  the  interval,  and  where  he 
continued  to  reside  until  his  deMh,  in 
1887. 

His  taste  for  mathematical  inveatiga- 
tions  began  to  manifest  itself  at  an  early 
period;  and  before  he  waa  q[uite  twenty 
years  c^  age,  he  had  began  to  correspond 
with  the  editors  of  the  Fark$hire  Itape^ 
$%tory  and  the  SdmUific  Mac^ulcU. 
Some  of  his  eariiest  compositions  meat 
probably  appear  in  these  periodicals  and 
in  the  €r€9m4iricai  Deiights^  which  are 
mostly  dated  from  **  Beeea  Lodge,  near 
Aberford.**  Nor  did  he  confine  himself 
to  mathematical  speculations  only,  bnt 
took  up  various  subsets  in  the  phiioso* 

Ehical  and  poetieal  departments,  which 
e  treated  in  sueh  a  manner  as  to  evinee 
that  his  course  of  reading  was  varied  and 
extensive.  His  contributions  to  the  lat- 
ter classes  of  subjects,  however,  are  but 
few  compared  with  thoae  on  pure  geo- 
metry eommunicated  to  diffisrent  mathe- 
matical journala  during  the  space  of 
nearly  forty  years.  Gifted  as  he  waa 
with  a  highly  poetieal  temperament,  and 
a  just  taste  for  the  beauties  of  language, 
it  might  have  been  expected  that  more 
literary  essays  on  general  sufageets  would 
have  emanated  from  his  pen  than  have 
been  prcserfed;  but,  as  has  been  w- 
marked  by  a  vslned  friend  who  knew 
him  well,  **  his  character  was  of  so  re- 
tbing  a  nature,  that  if  circuoutanoes  the 
most  favourable  to  €une  had  surrounded 
him,  he  would  have  shrunk  aa  it  were 
into  himself,  in  order  to  avoid  the  respon- 
sibilities inseparable  from  literary  or 
scientific  eminence.*'  Beaides,  he  seems 
to  have  pursued  both  literary  and  ma- 
thematicai  studies  more  ss  a  recreaium 
than  as  severe  study,  and  hence  naany  of 
his  (ngltive  pieces  were  laid  aside  and 
forgotten  almost  as  soon  as  completed. 
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SeTenl  of  these,  however,  have  been 
preserved  in  the  different  manuscript 
▼olames  he  has  left  behind  him,  and 
relate  to  a  variety  of  subjects,  but  do 
not  seem  to  have  been  inserted  with  any 
regard  to  order.  Probably  the  impulse 
of  the  moment  may  have  led  to  their 
being  copied  from  the  scraps  of  paper 
on  which  they  were  originally  written, 
and  hence  become  interesting  as  the  only 
existing  relies  of  a  more  extensive  eol- 
leetion.  During  the  period  of  Mr.  Swale's 
residenee  in  Yorkshire,  that  county  num* 
bered  amongst  its  private  teachers  some 
of  the  most  eminent  non-academic  geo- 
meters of  the  last  and  present  centuries 
Amongst  these  were  Mr.  John  Ryley, 
afterwards  editor  of  the  Leeds  Carre- 
spondeni;  Mr.  Richard  Nicholson,  then 
of  Leeds,  but  latterly  of  Liverpool ;  Mr. 
William  Shepherd,  of  Bradford;  and 
the  now  venerable  Mr.  John  Whitley, 
to  whom,  in  the  ancient  geometry,  few 
conntries  can  boast  an  equal.  Mr.  Swale 
formed  a  very  early  intimacy  with  Mr. 
Ryiey,  and  from  him,  most  probably,  he 
Urn  imbibed  his  ardent  love  for  geome- 
trical pursuits,  as  that  gentleman  already 
stood  distinguished  in  this  branch  of 
mathematics  research.  In  after  life, 
these  early  intiroaeies  were  frequently 
referred  to  with  his  eharaeteristic  tender- 
ness of  reoolleetion.  **  Bjf  my  early 
frimtd^  Mr.  Hyl^"  is  annexed  to  some 
geometrical  speculations  bearing  date — 
''SOth  August,  1828;"  and,  at  their 
conclusion,  the  following  tribute  is  paid 
to  Mr.  Ryley's  memory : — **  I  linger 
amonsf  these  problems  and  sfcetehes,  as 
tlie  pleasing  yet  melancholy  reminiscen- 
ces el  days  for  ever  gone,  and  of  an 
early  acquaintance  now  silent  and  moul- 
dering in  the  tomb  I  *'  His  acquaintance 
with  Mr.  Nicholson  commenced  about 
the  year  1795,  when  both  were  in  active 
eorrespendenoe  with  several  mathemati- 
cal penodieals,  and  their  friendship  con- 
tinned  uninterrupted  until  the  death  of 
Blr.  Nicholson,  in  18U.  Some  years 
after  (1820),  Mr.  Swale  drew  attention 
to  the  talents  of  his  friend  by  reproposing 
in  the  Leede  Correspondent  a  locus  from 
the  Mathemaiieai  Companion,  which 
he  thought  had  been  treated  by  the  cor- 
respondents to  that  work  with  unmerited 
neglect.  The  locus  forms  Ques.  19i  of 
the  former  work,  and  furnishes  a  beauti* 
fnl  speeinien  of  geometrical  investigation, 
eonducted  with  all  the  elegance  peculiar 


to  Mr.  Swale,  who,  besides  generalizing 
the  property,  gives  a  short  sketch  of  its 
previous  failures  as  a  reason  why  he  now 
brings  it  "  forward  as  a  sincere  tribute 
of  friendship  and  respect  for  the  memory 
of  that  ingenious  geometrician.'* 

Subsequently  the  "  Prize  Question  " 
in  the  Mathematical  Companion  for  1800 
is  reconsidered  by  Mr.  Swale,  and  as  this 
had  been  proposed  by  Mr.  Nicholson, 
his  thoughts  naturally  reverted  to  their 
youthful  intimacy ;  hence,  at  the  close  of 
the  solution,  which  bears  date  "  August 
28th,  1828,"  he  again  bears  testimony  to 
the  merits  of  his  friend,  whom  he  styles 
'*  My  early  mathematical  associate, 
thirty -three  years  ago.  We  used  to 
meet  at  Mr.  Ryley*s  to  converse  on  ma- 
thematics; but  now  they  both  (and  many 
more)  have  long  been  in  the  grave. 
Alas,  what  a  shadow  is  man  I " 

From  a  letter  bearing  date  "  August 
26th,  1851,"  I  find  Mr.  Swale  formed 
an  acquaintance  with  Mr.  Whitley  "  in 
1802  or  1803,  at  the  house  of  Mr.  John 
Ryley,  at  Leeds  ;*'  and  Mr.  Whitley  adds, 
"  I  often  saw  him  there  afterwards,  dur? 
ing  the  Midsummer  and  Christmas  vaca- 
tions." The  union  of  so  many  kindred 
minds  could  not  but  be  productive  of 
some  definite  results ;  and  to  this  early 
association  with  so  many  distinguished 
geometers  we  may  reasonably  attribute 
Mr.  Swale's  subsequent  predilection  for 
the  study  of  the  ancient  forms  of  pure 
geometry  to  the  exclusion  of  almost 
every  otner  branch  of  mathematics.  I 
was  in  hopes  of  being  able  to  rescue 
from  oblivion  some  of  the  correspon- 
dence which  passed  between  the  able 
mathematicians  just  enumerated;  but 
Mr.  Whitley  informs  roe  he  has  **  lost 
the  letters  received  by  Mr.  Swale,*'  and 
Mr.  J.  H.  Swale,  jun.,  states  (Sep.  13th, 
1851,}  that  "  the  parcels  of  letters  which 
[he]  believed  to  be  in  existence,  [he] 
cannot  find,  and  [is]  afraid  they  have 
been  destroyed  by  an  accidental  fire  some 
years  ago.*'  This  is,  indeed,  a  circum- 
stance much  to  be  regretted,  since  the 
following  draught  of  a  letter  to  Mr. 
Whitley,  transcribed  into  vol.  vi.  of 
the  MS.  Remains,  furnishes  abundant 
grounds  for  supposing  that  Mr.  Swale's 
correspondence  possessed  features  of 
more  than  ordinary  interest : 

'<  Idle,  9th  February,  1S09. 

"  Dear  Sir, — 1  have  purposed  for  some 
time  to  trouble  you   with   one  of  my 
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scrawls  on  some  mathematical  trifles 
which  I  do  not  clearly  comprehend   .     . 

and  would  thank  you  to 

'enlighten  my  understanding/  as  the 
Prayer-book  devoutly  says.  Ques.  29, 
[Mathematical  Companion,  1809.  To 
iDBcribe  a  triangle  in  a  given  circle,  such 
that  its  sides  may  pass  through  three 
given  points  in  a  straight  line  given  in 
position,]  you  must  be  aware  has  been 
repeatedly  done.  I  do  not  mean  to  say 
that  it  can  be  done  by  no  other  method 
than  what  has  already  been  adopted 
by  geometricians ;  but  we  must  allow 
taat  Mr.  Lowry's  general  method  of 
inscription  (Ques.  210,  Repository,  New 
Series,)  is  sufficiently  elegant.  Yet  I 
like  attempts,  in  the  solution  of  ])rob- 
lems,  upon  different  principles.  I  am 
fond  of  the  ploddins  ancients  on  this  ac- 
count ;  they  never  laid  aside  the  subject 
until  they  had  completely  exhausted  it. 

"  /  have  discovered  a  general  method 
of  inscribing  polygons  in  a  given  circle, 
each  side  passing  through  a  given 
point :  it  is  also  applicable  to  the  ellipse, 
I  thought  of  it  long  ago,  hut  I  had  laid 
aside  the  inquiry,  and  had  not  your 
problem  made  its  appearance  I  should 
most  probably  never  have  resumed  it. 

I  am  pleased  with 

the  twenty- third  question 

harmonicals  upon  which  it  depends  pre- 
sent a  wide  and  pleasing  field  to  the 
geometer. 

"  Among  other  geometrical  subjects, 
I  have  latelv  collected  and  considered 
several  problems  of  the  loci : — give  me 
leave  to  present  one  to  your  notice,  to 
which  I  should  like  to  have  your  demon- 
stration to  compare  with  my  own. 

'<  Zocttf.— The  lines  RA,  RB,  and  the 
point  Qare  given  in  position :  the  given 
line  QC  revolves  round  the  point  Q, 
and  from  the  intersections  A,  B,  of  the 
line  ACB  (always  drawn  perpendicular 
to  GQ)  with  the  lines  RA,  RB,  are 
drawn  AQ,  BQ ;  also  CI,  CL,  perpendi- 
cular to  AQ,  BQ,  making  ID-IC; 
LK— LC;  and  joining  D,  A,  K,  B; 
required  the  locus  of  the  intersection  P, 
of  the  lines  DA,  KB. 

''  The  enunciation  you  will  excuse, 
provided  you  can  comprehend  me ;  we 
may  sometimes  dispense  with  elegance 

In  familiar  correspondence 

A  circle  and  a  right  line  arc  given  in 
position ;  can  you  determine  a  point,  by 
a  d^ect  construction,  in  the  periphery 
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of  the  circle,  from  which  a  tangent  being 
drawn — the  segment  of  the  tangent  in* 
tcrcepted  between  the  point  of  contact 
and  the  line  shall  be  given  in  length  ? 
I  add  my  sincere  respects  to  an  old 
friend ;  remaining  ever 

"  Yours, 

"  To  Mr.  Whitley.      "  J.  H.  Swale." 

The  portion  in  italics  relating  to 
Ques.  29  has  a  most  important  bearing 
upon  the  '*  Historical  notices  respecting 
an  Ancient  Problem,'*  by  the  late  Pro- 
fessor Davies,  in  the  third  volume  of  the 
Mathematician,  Mr.  Swale's  paper  on 
the  ''Inscription  of  Polygons  in  Cir- 
cles'* there  referred  to,  did  not  appear 
until  the  publication  of  the  second  num- 
ber of  the  Apollomus  in  1824,  but  the 
preceding  letter  puts  it  beyond  doubt 
that,  in  1809,  Mr.  Swale  was  not  only 
in  possession  of  his  method  of  inscrip- 
tion in  the  case  of  the  circle,  bnt  also  its 
extension  to  the  conic  sections.  (See 
also  Gaskin*8  "  Geometrical  Problems  ;*' 
Appendix  I. ;  and  Pott's  <'  Appendix 
to  his  <*  Elements  of  Euclid.") 

{Tube  eoHtinmed,) 


OASKIN's   **  OBOMBTRICAI*  CONSTaUCTtOM 
OF  ▲  come  SBCTION,"  BTC,  KTC,* 

We  have  great  pleaswc  in  calling  the 
attention  of  oar  mathematioal  readers  to 
this  new  work  of  Mr.  Gackin,  some  of  whose 
former  books  have  already  been  notieed  in 
this  JoamaU  The  author  has  long  been 
known  at  Cambridge  as  a  first-rate  mathe- 
matioiaD,  and,  indeed,  one  who  has  few 
equals  in  the  department  of  pore  mathe- 
matics. The  present  tract  will  be  especially 
welcome  to  those  of  our  non-academical 
readers  who  take  an  interest  in  algebraical 
geometry,  and  io  the  varioos  methods  which 
have  been  recently  applied  to  its  treatment. 
The  contributors  and  readers  of  the  Ladietf 
end  Oemtlemen*s  Diary,  the  Methematieian^ 
and  the  Cambridge  and  Dublin  Matkemati* 
eal  Journal,  are  all  familiar  with  the  great 
use  that  has  recently  been  made  of  the 


*  "The  Geometrical  ConstnietioD  of  a  Conic 
Section  tubjeet  to  five  condltlont  of  passing  thron^ii 
given  Points  and  touoliiog  given  stiaiglit  Linc«{ 
deduced  flrom  the  properties  of  Involntion  and  An- 
harmonie  Ratio,  with  a  variety  of  General  Proper 
ties  of  CurTes  of  the  Second  Order.  B  j  the  Rev. 
Thomas  Gaakin,  M.A.    Cambridge." 
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doetrinei  of  '*  InToliithm  and  Anluurmoiiio 
Ratio"  in  ettabliahing  the  mlready  known 
properties  of  the  conic  sections  by  new  pro- 
cesses, as  well  as  in  the  inrestigation  of  freth 
ones.  Oar  late  lamented  friend,  Professor 
DsTieSy  was  partioalarlj  distingnbhed  in 
this  class  of  inqniries ;  and  we  are  glad  to 
find  his  place  so  ably  snpplied  by  Mr. 
Gaskin. 

The  present  work  contains  the  following 
diapters: 

Chapter  1,  Oa  '*  InTolntion  and  A.nhar- 
monic  Ratio ;  Inscription  of  a  Polygon  in  a 
Polygon,  and  of  a  Polygon  in  a  Cirele.'' 

Chapter  2,  "Properties  of  the  Circle," 
'<  Poles  of  Similitude  and  Axes  of  Simlll- 
tade,"  &c. 

Chapters,  On  the  Properties  of  the  Cooie 
Seetions,  "Poles  and  Polars;"  **  Points  in 
Insolation ;"  "  Director  of  a  Conic  Sec- 
tion;" "  Conjugate  Triads ;"  "Properties 
of  the  Eqoilatcral  Hyperbola." 

Chapter  4,  On  the  Geometrical  Constmc- 
tion  of  a  Conie  Section,  nnder  rarious  con- 


Appendix  1,  treats  of  "The  Inscription 
of  a  Polygon  in  a  Conic  Section,  so  that  its 
m  sides  nay  pass  through  n  giTcn  points." 

Appendix  2,  On  "  The  Description  of  a 
Sphere  entting  four  giTon  Spheres  In  given 
Angles,"  and  a  "  Conjugate  Quaternion." 

This  will  give  the  mathematical  reader  a 
inAieieBt  notion  of  the  nature  of  the  tract ; 
and  if  he  feels  at  all  interested  in  these  sub- 
jects, be  win  thank  us  for  bringing  the  book 
under  his  notice. 


aUBMARINU  TXLSOnAPR. 

On  Monday  last,  by  permission  of  the 
Directors  of  the  Submarine  Telegraph  be- 
tween England  and  France,  a  series  of 
interesting  experiments  were  made  by  Mr. 
Reid,  telegraph  engineer,  of  UniYersity. 
street,  LcMidoo,  for  the  purpose  of  testing  a 
pair  of  double«needle  instruments  and  two 
new  batteries  which  he  had  constructed. 
One  of  these  instruments  was  placed  in  the 
Company's  office  at  DoTcr,  and  the  other  in 
the  Preneh  office  at  Calais,  with  a  battery  to 
each.  Two  of  the  submarine  wirei  were 
then  oonnected  with  the  instruments,  and 
put  in  circuit  with  the  batteries.   The  length 


of  the  submarine  cable  in  the  Channel  is 
about  24  miles,  and  about  fire  miles  of  land 
telegraph  on  each  side,  making.  In  round 
numbers,  a  circuit  of  68  miles.    Tlie  bat« 
tery  that  was  to  work  this  distance  formed 
a  strong  contrast  to  the  present  battery  now 
in  use,  the  length  being  only  4  inches  by  H 
deep,  and  the  weight  1  lb.  5  oss.,  while  the 
old  common  battery  used  on  the  lines  is  36 
inches  long,  7^  inches  wide,  8^  inches  deep, 
and  weighs  64  lbs.    Some  of  the  telegraph 
clerks  In  the  office  smiled   incredulously 
when  Mr.  Reid  connected  the  miniature 
battery  with  the  instrument,  but  were  sur« 
prised  to  find  the  signals  to  and  from  DoTor 
and  Calais  quite  equal  to  the  signala  they 
were  reoeiiing  from  their  former  batteries. 
The  next  experiment  was  for  the  purpose  of 
testing  an  improTcment  in  the  double-needle 
instrument,   and  will  require  the   utmost 
stretch  of  faith  on  the  part  of  our  readers  to 
beliere.    It  was  as  follows : — ^The  miniature 
batteries  wereremoTcd  from  the  instruments 
on  each  aide  of  the  Channel,  and  a  piece  of 
sine,  three-fourths  of  an  inch  square,  and  a 
piece  of  silrer  to  correspond,  were  then  in- 
troduced into  the  mouth  of  the  operator  at 
the  office  in  Dorer,  and  instructions  sent  to 
do  the  same  at  Calais.    The  wires,  attached 
to  these  pieoes  of  metal  were  then  oonnected 
with  the  instrumenti,  and  by  tbia  simple  • 
means,  and  by  the  simplest  of  all  batteries, 
the  telegraph  derka  sent  several  messages  to 
and  fro  from  England  to  France.    The  next 
experiment  was  similar  to  this,  only  a  larger 
piece  of  zinc  and  a  larger  piece  of  silver 
were  introduced  into  the  month  of  the  ope* 
rator.    The  result  was  an  improvement  of 
the  signals.    The  next  day,  March  2,  the 
experiments  were  repeated  with  the  same 
success.    The  instruments  with  the  minia- 
ture batteries  transmitted  all  the  commercial 
messsges,  price  of  stock,  funds,  &c.,  till 
1  o'clock,  when  they  were  packed  up  and 
sent  to  London.  It  was  thought  that  during 
these  operations  the  miniature  battery  would 
become  exhausted ;  on  the  reverse,  it  im- 
proved, and  seemed  perfectly  to  maintain  ite 
character.    From  these  experiments  we  may 
conclude  a  new  revolution  Is  in  progress 
with  telegraphs  and  batteries.    They  will 
become  more  simple,  more  eaiy  to  under- 
stand, and  will  eventually  not  only  become 
as  familiar  as  household  words,  but  familiar 
and  useful  as  houtehoM  servants. — J%mei, 


SPKCIFICATIONS  09  INGLISII  PATIENTS  KN- 
ROLLBD  DURING  THK  WKKK  XNDINO 
MARCH  3,  1852. 

Jam  SB  Palmbr,  of  Paddington,  artist. 
For  improvemenU  in  delineating  objects, 
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purpoie.    Patent  dttwl  Angsit  23, 1851.  - 

The  porpoie  of  this  intentioa  is  to  fur* 
niih-the  metnt  of  prodacing  drawing!  of 
all  descriptions  of  objects  in  a  much  simpler 
and  more  perfect  manner  than  is  effeeted  by 
the  camera  Incida,  camera  obscnra,  graphie 
telescope,  and  other  initmments  hitherto 
proposed  for  that  pitrpose« 

A  plate  of  glass  is  mounted  in  a  frame  or 
easel,  whidi  is  furnished  with  suitable  ad- 
justments for  supporting  the  glass  in  a  ter- 
tlcal  position  at  any  eon?enlent  height  On 
one  side  of  the  plate  of  glass,  and  at  a  dis- 
tance of  several  inches  from  It,  is  fixed  the 
fhime  of  a  pair  of  spectacles,  which  is  also 
oapable  of  adjostment  in  position.  One  of 
tte  apertures  of  the  spectacle  flrame  is  elosed 
by  a  plate  or  shutter.  The  operator  applies 
his  face  to  the  spectacle  fhime,  and  looks 
with  one  eye  through  the  glass  at  the  object 
iHdeh  he  wishes  to  delineate,  and  he  then 
traces  orer  the  ouUine  of  the  ol^ect  on  the 
l^ss,  with  a  pendi  formed  of  a  mixture  of 
wax,  soap,  ihdlae,  and  lamp-black,  which  is 
capable  of  marking  very  distfaiotly  on  the 
smooth  surf^  of  the  glass.  In  Uiis  way, 
an  exact  drawing  of  the  objeet,  in  true  per- 
spectire,  is  obtained  with  great  facility. 
The  spectacle  frame  preserres  the  position 
'  of  the  eye  without  interfering  with  f^reedom 
of  Tision.  The  instrument  is  very  conve- 
nient, and  its  use  is  readily  acquired,  which 
can  scarcely  be  affirmed  of  any  of  the  in- 
struments Mtherto  proposed  for  the  purpose, 
as  is  shown  by  the  Tcry  slight  use  which  Is 
made  of  such  instruments. 

The  drawing  on  the  glass  is  trsnsferred  to 
paper  by  tracing  it,  or  by  pressing  a  mois- 
tened sheet  of  paper  upon  it. 

The  same  apparatus  is  used  in  a  similar 
manner  for  drawing  with  an  etching  needle 
on  a  sheet  of  gelatine  supported  by  the 
glass,  or  on  a  sheet  of  glass  coated  with 
gelatine.  The  drawings  thus  made  may  be 
printed  ft-om  the  gelatine  as  flrom  a  copper 
plate.  To  enable  the  gelatine  to  be  used 
for  printing  on  moistened  paper  without  ad- 
hering to  it,  it  is  rendered  insoluble  by  im- 
mersing it  in  a  solution  of  alum,  borax,  and 
acetate  of  lead.  Gelatine  so  prepared  does 
not  adhere  to  the  paper,  and  may  be  im- 
mersed in  cold  or  warm  water  without  in- 
Jury.  The  prints  from  the  gelatine  may  be 
trsnsferred  to  stone  or  sine,  and  printed  in 
the  ordinary  manner  of  lithographic  print- 
ing.  The  invention  Is  spplicable  to  mak- 
ing drawkigs  and  engravings  of  buildings, 
macbiaery,  landscspes,  floweri ,  or  any  other 
staiionary  objects.  For  taking  portraits,  a 
rest  i«  provided  to  keep  the  bead  of  ihe  per- 
son in  a  stationary  position. 

These  drawings  or  delineatloiis  sre  neees* 


Mtlly  snsaller  than  the  real  o^eeta,  and  tlNir 
sise  may  be  varied  by  Tarying  the  relativ* 
distances  of  the  glass,  and  the  object  from 
the  eye  of  the  spectator.  When  It  is  ro- 
qnired  to  inctesse  the  sise  of  the  dfuwings, 
a  drawing  on  glass  or  gelatin*  is  placed  la 
an  instruosent  somewhat  similar  to  a  magie* 
lantern,  by  which  a  magnified  image  ia 
thrown  on  a  disc  of  glass  ground  on  both 
sides.  A  dieet  of  gelstine  Is  fixed  on  fhm 
back  of  the  glass  disc,  snd  the  magnified 
image  traced  upon  it  vrith  the  etohiBg 
needle,  or  with  the  pencils  aboTC  men- 
tioned. 

CfaiMs. — 1.  The  modes  of  constructing 
apparatus  for  delineatiag. 

2.  The  mode  of  delinaatiDg  otgects  in  tbm 
apparatus,  and  with  the  pencils  described. 

3.  The  mode  of  delineating  objects  upon 
gelatine  with  ihe  etching  um^,  and  print- 
ing the  delineations  so  made. 

4.  The  mode  of  enlarging  the  delinea- 
tions made  as  aforesaid. 

5.  The  apparatus  for  enlarging  the  deli- 
neations. 

6.  The  mode  or  nodes  of  manufhcturing 
insoluble  gelatine. 

Jambs  Edward  MoCoiaiBLL»  of  Wol- 
Tcrton,  Bucks,  engineer.  Fbr  emriaiH  Im- 
provementi  m  he&mothe  atemm  enffimm  tmd 
rmiiw^  axhi,  pariaqfwkiek  mrt  aj^HtmUt 
U  •UttUm&rf  tmd  Marine  sfsoM  mtginm. 
Flstent  dated  August  28,  1852. 

Claims. — 1.  The  constructing,  forming 
and  shaping  of  the  pistons  of  steam  enginat 
of  malleable  iron  or  steel. 

2.  The  construction  of  steam  eyUndma 
vrith  their  Talve  faoea,  ateam  and  exhaust 
ports,  steam  chest  and  casbgs,  and  also 
their  cylinder  eoyers  of  wrought  iron. 

8.  The  construction  of  the  seTeiml  parts 
of  steam  enginea,  known  under  the  naasos 
of  Tslve  rods,  piston  rods,  and  connecttng 
rods,  each  of  wrought  iron,  or  malleable 
iron,  or  steel,  tubulsr  or  hollow. 

4.  The  supplying  of  atmospheric  air  to 
the  fuel  or  flame  after  it  has  left  the  surface 
of  the  fire  by  meaaa  of  tubular  atays  in- 
serted in  and  adapted  to  the  fire-box. 

5.  The  indenting  of  locomotite  boilers 
immedistely  over  the  crank  axle. 

6.  The  sdaptation  of  an  apparatus  placed 
in  the  smoke  box  of  a  locomotive  bolter  for 
heating  the  water  before  it  enters  the  boiler, 
both  by  the  heated  gases  thst  psss  through 
the  smoke-box  ss  well  as  by  the  exhaust 
steam. 

7.  The  "  steeling "  of  the  journals  of 
railway  axles,  and  also  the  inanufhcture  of 
hollow  axles  from  lap  Jointed  tubes  welded, 
rolled,  and  formed  as  described. 

8.  The  manufacture  of  hollow  railway 
axles,  of  increased  thickness  at  ctttain  parts. 
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from  Up*welded  tvbM  rolM  tad  ihapwl  •• 
described. 

9-  The  mennfiotwe  of  solid  Iron  ailes 
encased  with  steel. 

Edwabo  Clarbncb  Srvpabd,  of  Duke- 
street,  gentlemsn.  Fwr  improvementt  m  ob- 
iaining  and  applyimg  motive  power.  (A  com- 
munication.)     Patent  dated  Aug.  88,  1851. 

C^atm.— The  employment,  in  locomotiTO 
and  other  power  engines,  of  fly-wheels  aot« 
ing  by  their  pressure  or  weight  on  driving 
shafts,  in  a  peculiar  manner  ezemplifted  and 
described. 

Thomas  Bkown  Jokdan,  of  Belvedere- 
road,  Surrey,  mechanioal  engineer.  For 
imprcifemeHU  in  wtaeMnery  fbr  enttinff, 
dresting,  planing,  and  othirwiee  working 
eiate,  and  alto  for  franung  and  oetUng  the 
tame.     Patent  dated  August  28,  1851. 

daimt. — 1.  In  respect  of  certain  cutting 
and  dressing  machinery  firstly  described,  the 
peculiar  aggregate  combination  of  parts  of 
which  the  same  consists  ;  that  is  to  say,  in 
so  far  as  regards  the  employment  of  cutting 
discs,  brought  into  rolling  oontact  with  the 
slites,  in  combination  with  the  other  parts, 
moTcments,  oontri?ances,  and  appliances, 
all  or  any  of  them  represented  in  the  draw- 
ings, and  also  described. 

2.  Certain  other  catting  and  shaping  ma- 
chinery represented  and  described,  in  respcQt 
of  all  thote  things  which  it  possesses  in 
common  with  the  dressing  and  cutting  ma- 
chine first  described  and  claimed,  and  in 
respeet  also  of  certain  other  arrangements 
by  which  the  cutting  discs  are  made  to  ope- 
rate in  both  directions,  or  both  forwards  aud 
backwards. 

3.  Another  cutting  and  dressing  machine, 
in  respect  of  all  those  things  which  it  pos- 
sesses in  common  with  the  two  other  cutting 
and  dressing  machines  before  described  and 
claimed,  or  either  of  them,  and  in  respect 
also  of  those  other  arrangements  by  which 
it  is  particularly  sdapted  to  constant  em- 
ployment in  cutting  slates  of  one  given  size, 
and  two  sides  of  eaoh  slate  at  one  and  the 
game  time. 

4.  A  slate  shaping  machine,  represented 
and  described  in  so  far  as  respects  certain 
arrf  ngements,  whereby  two,  three,  or  four 
sides  of  each  slate  are  cut  at  one  and  the 
same  time,  and  by  one  movement  of  the 
machine. 

5.  A  slate- planing  machine,  represented 
and  described  in  so  far  ss  respects  certain 
arrargements  by  which  both  sides  of  the 
slates  are  planed  simultaneously,  and  the 
cutting  action  is  performed  vertically,  or  at 
such  an  angle  of  inclination  as  to  allow  the 
waste  to  pass  away  from  the  maehina  by  ita 
own  gravity,  and  wholly  separated  from  the 
finished  slates. 

6.  A  date  partiog-aaehine,  veproiented 


and  daacHbod  in  to  Autm  tmpmUM  tkt  roek* 
ing  action  given  to  the  are  of  entlerat  and 
thi  arrangements  by  wbiob  eaoh  tootii  is 
made  to  penetrate  deeper  into  the  slate  than 
the  oatter  or  tooth  immediately  proceeding 
it. 

7.  Four  machines  for  framing  school  and 
other  like  slates,  distinguished  by  the  letters 
A,  B,  C,  D,  and  respectively  described .;  that 
is  to  say,  eaoh  in  so  far  as  respects  the 
pecttUar  combination  of  parts  (partly  new 
and  partly  old)  of  which  it  oonsista,  and  the 
whole  in  the  order  and  sequenee  of  their 
operations,  whereby  such  slates  are  framed 
with  greater  dispatoh,  in  a  mneh  better  man- 
ner, and  at  much  less  cost  than  is  now  prac- 
ticable by  manual  labour. 

Pinnns  Aumand  Lboomtb  nn  Fon- 
TAiNBMontAir,  of  South-street,  Fiosbary. 
fbr  certain  in^rooementt  in  apparatut  for 
gat-lighting.  (A  communication.)  Patent 
dated  August  28,  1851. 

These  improvements  consist  in  applying 
to  the  chimneys  of  gas-burners  certain  ap- 
paratus by  which  the  supply  of  air  to  the 
burner  is  so  regulated  as  to  obtain  from  a 
given  volume  of  gas  the  greatest  possible 
Uluminating  and  heating  eftcta. 

The  apparatus  consists  of  a  perforated 
metal  or  wire-doth  diaphrsgm,  which  is 
placed  at  the  bottom  of  the  chimney  of  the 
burner,  and  serves  to  produce  a  division  of 
the  up- current  of  air  into  minute  streams, 
and  a  metal  disc  with  a  valve  in  the  centre, 
wMeh  is  sustained  at  a  slight  distance 
above  the  top  of  the  chimney  by  means  of 
projections,  which  rest  on  a  ring  of  porce- 
lain fitted  to  the  top  of  the  cbimney-glsss. 
The  valve  in  the  disc  is  operated  by  a  thumb- 
screw, for  the  purpose  of  increasing  at  plea- 
snre  the  area  of  opening. 

Claim. — The  construction  of  an  apparatus 
for  regulating  the  supply  and  action  of  air 
on  the  flame  of  gas-burners,  whereby  t  :e 
illuminating  power  of  the  gas  under  a  g  Ven 
volume  of  flame  is  increased,  and  a  ^^onsi- 
derable  economy  in  the  consumption  of  gss 
is  effected. 

Bbnjamin  Hallbwbll,  of  Leeds,  wine- 
merchant.  For  improvementt  tn  drying 
malt.    Patent  dated  September  4,  1851. 

These  improvements  consist  in  the  em- 
ployment for  drying  malt  of  numerous  jets 
of  gss,  alone  or  in  combination  with  the 
use  of  steam. 

The  gas  or  steam  pipes  are  placed  alter- 
nately under  the  floor  of  the  malt-house, 
which  is  constructed  of  perforated  tiles,  for 
the  ready  transmission  of  the  heat,  and  the 
burners  of  the*gaa-pipes  are  placed  on  each 
side  of  the  same,  so  as  to  play  on  the  outside 
of  the  steam  pipes,  as  well  as  against  the 
under  side  of  the  perforated  tiles.  The 
ndvantage  of  using  gas  it,  that  it  admits  of 
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the  heat  apptted  heioi;  regvlated  with  gfeit         GMn.'— The  emplojment  of  nomeFona 

Bieety,  mod  at  the  Mine  time  it  prafOKli  the  jeti  of  gas,  alone  or  combined  with  the  oae 

oondeaaation  of  tlie  steam  in  paaaiDg  through  of  ateam,  for  drying  malt, 
the  steam  pipes. 

SpeeifietMtm  due,  but  not  Enrolled, 

W1U.IAM  JoHNSoir,  of  Bfillbank,  West-  tueertaining  the  weight  Ojf  goodt.    Patent 

minster,  gentleman.    For  improvewtente  im  dated  Angost  28,  1851. 
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Charlet  Reevei,  Junior,  of  Binnlngham,  War- 
wlok,  nwnuflicturer,  for  certain  improvementa  In 
the  manufacture  of  bavoueti,  iworda,  and  other 
cutting  Inttrumentt.    February  37 ;  alz  monlha. 

Charles  John  Mare,  of  Black  wall,  Middlesex,  for 
ImprcTementa  in  constructing  iron  shipa  or  vessels, 
and  steam  hollers.    Fehruary  27;  six  months. 

James  Pilbrovr,  of  Tottenham,  Middlesex,  civil 
engineer,  for  certain  improTements  in  apparatus 
for  supplying  the  Inhabitants  of  towns  and  other 
places  with  water.    March  S ;  six  months. 


George  Leopold  Ludwig  Kufahl,  of  Christopher- 
street,  Flusbury,  London,  engineer,  for  improTe- 
ments  in  fire-arms.    February  I ;  six  months. 

George  Wilkinson,  of  Streatham-terrace,  Shad- 
well,  engineer,  for  improvements  In  ships  and 
other  vessels.    February  4 ;  six  months. 

Alfiwd  Trueman,  of  Swansea,  manager  of  copper 
smelling  works,  and  John  Cameron,  of  Louinor, 
chemiBt,  for  improvements  in  obtaining  copper 
from  ores.    February  4;  six  months. 
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Feb.  26 
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II 
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11 
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S 

3158 

II 


FeD^26 


>i 


27 
March  1 


3159 


368 
369 

370 
371 


Proprietors'  Karnes. 


Addresses. 


Snhjeots  of  Design. 


R.  W.  Winlleld Biimingham Curtain  ring-hook. 

W.  Soutter   ^ ...  .m...  ...  Birmin^iam......«M Joint  for  copper  and  brass  ket- 
tles and  other  vessels. 

C.  K.  May Reading Smoke  preventer. 

J.  Derriogton  and  Co...  Manchester Tap  or  cock. 

C.  W.  Lancaster m.  New  Bond-street Rifle  ball. 

C.  W.  Lancaster  ...m....  New  Bond-street... .« Rifle  ball. 

G.  W.  Lancaster New  Bond-street Rifle  ball. 

T.  and  S.  Knight Southwark  Improved  boiler. 

Myers  and  Son Birmingham.. « Universal  India-rubber  holder. 

W.  Dodsworth Bradford Spool  motion. 

A.  Oatti  and  E.  Prinet..  Clerkenwell Self-acting  card-case. 

J.  Parkinson ^. Bury,  Lancaster  -....m.  Cock. 

H.  G.  Fuller .M...M. Qieenwleh....M Apparatus  for    making    s^ 

thimbles. 

T.  Sullivan Foot's-eray,  Kent  Amphaton  dandy  roller. 

K.  Evans Brixton Screw  gas  tongs,  or  wrench. 

H.  Beckwith „ Skinner-street,  Snow-hill Mould  for  hollow  conical  bul> 

leta. 

Parsons  and  Terrill Caledonian-road  m.......  Cooking  apparatus. 

The  Grangemouth  Coal 

Company ^  Qnuigemouth ^ Heating  uparatus  fbr   hot- 
houses and  green-houses,  fte. 

B.  M.  Wilklos Sutton,  Coldfleld  .« ^  Running  rela-brldle. 
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J.  Weston  and  Co Noble-street,  City Ledistingn6. 

J.  G.  Wilson Chelsea Epanalepsian  advertising  ve- 
hicle. 
L.  Ceoooni......M.-. ....«•  Brewer-sfreet,  Odden-square...  Self-acting  tuning  fork. 

R.  Kerry  Surrey - Invalid's  exerdalng-chalr. 
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mtiBS.  T.  AND  /.  knight's  xhprotid  boilik. 

( Aagiitend  under  the  Act  fbr  the  Proteotion  of  Aftklee  of  Utility.    T.  and  1.  Knl^t,  ttf  dftat 

Saffl>lk-itreet,  Soathwark,  Manufactortn,  Proprieton.) 

Descripiian, 

Fig.  1  repregents  m  front  elevation  of  this  boiler.  Fig.  2  is  a  section  of  it 
from  front  to  back.  Fig.  S  a  section  of  the  same  from  side  to  side.  AA  are  water- 
spaces,  which  form  the  sides  of  boiler.  6B  cross-pipes,  through  which  the  side  water- 
spaces  communicate.  C  a  water-space  box,  which  formd  the  top  of  the  boiler,  and 
has  outgoing  pipes  aa  inserted  into  the  sides,  and  also  holes  bb,  for  the  emission  of 
smoke.  D  a  water-space  box,  which  forms  die  back  of  the  boUer,  and  communi- 
cates with  the  sides  bj  the  outgoing  pipes  cc,  £  a  box  similar  to  D,  which  is  inter- 
posed between  the  cross-pipes,  BB,  and  the  coal-space  Q.  F.  plftto  which  forms  die 
front  of  the  boiler.  Fig.  4  ground  plan  of  the  box,  which  forms  the  top  of  the 
boiler ;  and  fig.  5  a  view  of  one  of  the  pipes,  BB,  detached. 

The  purpose  of  utility  contemplated  by  this  design  is  the  including  in  th6  tttiallest 
possible  compass  the  greatest  amount  of  heating  power. 


TICTUALLINO  OP    TAB   NATT.— PKBaiKVATION  OP   MBATS* 


The  recommendation  of  gelatine  as 
an  article  of  victual  for  the  fleet  was  not 
to  the  exclusion  of  other  kinds  of  diet ; 
on  the  contrary,  it  was  well  known  to 
Sir  Samuel  Bentham  that  to  support 
health  and  strength  in  roan,  his  rood 
must  contain  an  aggregate  of  all  the 
several  constituents  of  which  the  human 
frame  is  composed.  Experience  and 
experiment  had  already  shown  that 
neither  gelatine  nor  sugar  could  alone 
sustain  life,  though  both  of  them  are 
highly  nutritious  when  used  in  conjunc- 
tion with  other  kinds  of  diet.  In  regard 
to  sugar,  for  example,  it  was  long  ago 
known  that  negroes  in  Jamaica,  at  sea- 
sons when  they  indulged  freely  in  suck- 
ing the  sugar-cane,  became  extremely 
fat,  and  that  sugar  was  largely  used  in 
the  metropolis  for  fattening  ruffs  and 
rees;  this  save  rise  to  experiments 
more  than  thirty  years  ago:  ruffs  and 
rees  were  fed  with  sugar  alone;  all 
of  them  died  of  starvation.  The  sub- 
ject has  since  been  scientiAcally  inves- 
tigated by  Liebig  and  others,  and  the 
need  of  furnishing  these  several  con- 
stituents has  been  fully  confirmed. 

The  primary  consideration,  then,  in 
providing  sea  |m)viBtoDs  is  the  due  ap- 
portioning and  furnishing  the  differ- 
ent elements  essential  to  uie  upholding 
the  human  frame ;  information  as  to  the 
particulars  of  them  may  be  obtained  in 
the  works  of  Liebig,  and  other  investi- 
gators of  the  subject 

Experience  alone,  has,  however,  suf- 


ficed to  ascertain  that  salted  meats  produce 
disease,  and  that  a  mixture  of  vegetable 
with  animal  food  is  more  or  less  essen- 
tial, according  as  a  climate  is  hot  or  cold ; 
but  the  means  of  preserving  animal  sub- 
stances without  salt  has  not  yet  been 
scientifically  investigated,  nor  practically 
exhibited  in  a  manner  to  be  depended 
on.  Government  would  be  amply  re- 
compensed for  the  expense  of  a  series  of 
exhaustive  experiments  on  this  parti- 
cular, and  in  Government  service  there 
are  means  of  verifying  the  length  of 
time  meat  may  be  preserved  which  far 
exceed  those  possessed  by  private  enter- 
prise. 

It  is  well  known  that  oxygen  is  essen- 
tial for  the  decomposition  of  both  ani- 
mal and  vegetable  matter ;  our  grand- 
mothers, and  theirs  before  them,  pre- 
served gooseberries  by  placing  bottles 
containing  them  in  a  water- bath,  to  drive 
atmospheric  air  from  the  bottle  by  ra- 
reflcation.  Appert,  by  the  same  means, 
produced  a  partial  vacuum  in  cases  con- 
taining meats  and  vegetables,  by  which 
mode,  when  carefully  executed,  they  have 
been  found  to  be  preserved  for  a  con- 
siderable length  of  time  I  but  so  long 
before  as  24(fa  January,  1795,  Bentham 
specified  in  his  patent  of  that  date,  the 
preserving  of  meat  in  a  perfect  vacuum. 
After  stating  that  atmospheric  air  is  an 
obstacle  in  arts  and  manufactures  in  m 
great  variety  of  ways,  the  patentee  pro- 
ceeds:— 

"  Ist.  Pruertaium^  m  point  qfSnb^ 
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«|4MM.  There  are  few  mbstaiioes  but 
what,  when  exposed  (as  in  the  natural 
eoarse  of  things,  almoet  every  thing  is,) 
to  the  aotion  of  atmospherio  air,  are 
snbjeeted  to  certain  alterations,  which 
are  understood  to  depend  in  great  tnea- 
sure  upon  the  presence  of  that  elementi 
and  which,  so  far  as  that  is  the  case, 
maj  be  prevented  by  its  extraction  and 
exclusion.  Such,  for  example,  are  the 
putrelketion  of  animal  and  vegetable  sub- 
stances  in  general,  the  alteration  which 
eauaea  raneiditj  in  oil,  the  rusting  of 
metals,  &e.  The  practice  of  potting 
solid  substances  in  a  substance  which, 
Hke  fat,  is  fluid  in  the  degree  of  heat  at 
which  it  is  applied,  seems  to  owe  its  pre- 
serving quality  in  good  measure  to  the 
exeluston  of  the  air,  by  means  of  the  fat 
insinuating  itMlf  into  all  the  vacuities. 
Where  bv  an  air-pump,  or  otherwise,  the 
air  eau  oe  perfectly  extracted  from  all 
such  vacuities,  and  the  subject  kept  in- 
doeed  in  an  exhausted  chamber,  a  de- 
gree of  preservation  as  perfect  as  in  the 
rormer  esse  may  be  expected."  Again ; 
on  the  subject  of  Impregnation,  Article  5, 
the  patentee  says,  *'  By  the  expulsion  of 
the  air  this  process  may  be  facilitated  in 
every  instance.  *  *  *  So,  for  ex- 
ample, to  the  impregnating  of  meat,  fish, 
and  other  kinds  of  provision,  with  laline 
solutions,  or  other  antiputrescent  appli* 
cations ;  in  which  instance  the  laborious, 
tedious,  and  uncleanly  operation  of  rub* 
Inng  may  be  saved." — **  So  exsiccation 
may  in  some  cases  be  employed  with 
advantage  in  vacuo  for  the  separation  of 
flnida  from  solids,**  and  "  thereby  dry* 
faig  substances  impregnated  with  water 
or  other  fluids." 

**  As  to  the  vacuum-chamber,  or  recep- 
tacle which  is  to  be  exhausted  of  air, 
*  *  *  in  general  it  should  be  no  longer 
than  necessary,  since  the  greater  the 
apace  left  unoccupied  by  the  subject  in 
question,  the  greater  the  quantity  of  air 
to  be  extracted.  In  the  same  view  there 
may  be  an  advantage  in  adapting  the 
form  of  the  chambt^r  in  some  measure 
to  the  fbrm  of  the  subject  to  be  con- 
tained in  it ;  of  course  it  would  not  be 
made  in  the  same  shape  for  a  plank  of 
timber  as  for  a  barrel  of  provisions." 

"  For  the  accomplishment  of  such  a 
variety  of  purposes,  a  variety  of  opera* 
tiona  will  require  to  be  performed,  to 
some  of  which  a  Tariety  of  maehmery 
may  be  neoesaary    •    •    *.*' 


'<  To  facilitate  the  extrication  of  ahr 
from  bodies  in  difl^erent  statea,  different 
operations  may  come  to  be  requisite. 
Where  the  substance  of  the  bodv  is  of  an 
adhesive  nature,  the  particles  of  an  infe- 
rior stratum  of  it  may  come  to  be  forced 
together  by  the  pressure  of  the  superior 
strata  in  such  manner  as  to  form  a  kind 
of  cells,  within  which  small  masses  of 
air  ma^  be  pent  up.  In  proportion  as  a 
mass  IS  thus  disposed  to  keep  air  en- 
tangled in  it,  to  extricate  the  air  it  be- 
comes necessary  to  break  up  the  whole 
mass  in  such  manner  that  the  boundariea 
of  the  several  cells  may  be  broken  down. 
This  may  be  done  by  making  the  mass 
in  its  way  from  the  vessel  that  contains 
it  to  the  vacuum-chamber  pass  in  a 
highly  divided  state;  for  instance, 
through  a  kind  of  colander  or  sieve.  If 
the  mass  be  too  viscous  to  be  treated  as 
above,  so  much  so  as  to  form,  for  exam- 
ple, a  kind  of  paste,— (butter  for  instance). 
It  may  be  kneaded  by  a  kind  of  stampers ; 
or  the  whole  mass  may  be  forced  through 
slits  or  holes,  like  maccaroni  or  vermi- 
celli ;  or  passed  between  rollers  spread- 
ing it  out  into  ribbons  of  any  degree  of 
thinness.  From  the  apparatus  thus  em- 
ployed in  the  comminution,  the  subject 
matter  at  the  close  of  the  operation  may 
fall  into  the  vessel  (a  cask  lor  example)^ 
in  which  it  is  to  be  packed.  The  path 
of  its  descent  may  be  inclined  in  order 
to  leave  room  for  a  perpendicular  de- 
scent for  the  purpose  of  pressure.  This 
Eressuremay  oe  performed,  for  example, 
y  a  kind  of  stamper  or  piston,  so  ordered 
as  that  the  frequency  of  its  descent  shall 
correspond  witn  the  rate  at  which  the 
cask  is  fed.  When  the  cask  has  thus 
been  filled,  the  cover,  being  conveyed 
by  a  movement  from  its  station  within  the 
chamber  to  the  top  of  the  cask,  may  then 
be  pressed  down  upon  it  by  the  same  ap- 
paratus with  which  the  mass  is  pressed 
m  *  *  *.  If  the  subject  matter  be 
in  small  masses  of  a  yielding  nature, — for 
example,  in  the  form  of  minced  meat, 
more  or  less  dried, — it  may  be  discharged 
into  the  cask  by  tilting.    •    •    V* 

The  above  extracts  from  Beotham's 
Patent  are  given  at  such  length,  because 
the  exclusion  of  atmospheric  air  by  some 
means  is  essential  to  the  long  preserve* 
tion  of  meats,  whatever  be  tne  other 
modes  in  which  they  are  cured^  and  be- 
eanae  in  all  eases  the  packing  in  vacuo 
would  be  found  in  practice  on  any  oon- 
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aiderable  aeale  to  be  the  simplest  and 
the  cheapest  way  in  which  that  exclusion 
would  be  effected.  It  being  the  oxygen 
in  atmospheric  air  which  promotes  de- 
composition, the  question  presents  itself 
whether  some  other  of  the  constitu- 
ents of  that  air,  or  whether  some  other 
gas  might  not  be  employed  as  a  preser- 
vative of  meats  ?  Carbonic-acid  gas,  for 
example.  Experiments  founded  on  this 
idea  would  be  worth  trial,  and  chemical 
science  would  indicate  the  species  of  gas 
most  likely  to  prove  efficacious.  It  ne- 
eessarily  should  be  of  a  kind  that  could 
impart  no  ill  flavour  to  meat,  nor  alter 
its  texture,  nor  diminish  its  nutritive 
property.  Many  kinds  of  refuse  have  lat- 
terly been  utilised,  and  it  would  be  novel 
should  the  waste  carbonic  acid  in  burn- 
ing lime  come  to  be  collected  for  pre- 
serving meat. 

How  far  humidity,  in  the  absence  of 
oxygen,  would  induce  decomposition  does 
not  seem  to  have  been  ascertained.  Some 
fruits  are  habitually  long  preserved  io 
water,  even  when  it  is  not  deprived  of  at- 
mospheric air ;  cranberries,  for  instance, 
and  in  Russia  the  maroshka,  a  very  deli- 
cate high-flavoured  berry ;  so  are  apples 
sometimes,  for  winter  use  in  pies. 

A  fit  subject  for  experiment  would  be 
the  preservation  of  other  fruits,  of  many 
roots,  and  some  vegetables,  by  simply 
keeping  them  in  casks  filled  up  with 
water.  Were  this  mode  found  to  be 
successful,  the  water  would  be  desirable 
for  many  culinary  purposes  by  giving 
flavour  to  many  soups  and  stews. 

Exsiccation  is  a  well-known  mode  of 
preserving  flesh  and  fish.  In  parts  of 
South  America,  the  dryness  and  warmth 
of  the  atmosphere  suffices  for  curing 
rapidly  slices  of  beef  exposed  to  it  $  but 
in  this  country  artificial  means  must  be 
resorted  to  for  obtaining  the  same  effect. 
In  the  experiments  made  by  Bentbam, 
preparatory  to  his  patent,  meats  were 
dried  in  a  vacuum-chamber  by  alternately 
exhausting  it  of  air,  and  tiien  passing 
through  it  currents  of  heated  air  at  a 
temperature  as  high  as  the  meat  would 
bear  without  alteration  of  its  quality ; 
but  this  experiment  was  not  prosecuted 
sufficiently  to  ascertain  the  utility  of  this 
mode ;  it  remains  therefore  to  be  ascer- 
tained whether  exaiecauon  of  meats,  ani- 
mal or  vegetable,  could  be  most  advan- 
tageously performed  in  vaouo,  or  simply 
by  exposing  them  to  a  rapid  current  of 
hot  dry  air. 


A  mode  of  preserving  meat  that  haa 
not  yet  been  tried  is,  that  of  depriving  it 
of  its  juices  by  pressure,  then  drying 
perfectly  the  solid  parts,  and  evaporating 
to  dryness  the  juices.  In  this  mode  the 
dried  solid  and  the  dried  liquid  parts 
would  be  to  be  added  together  when  pre- 
pared for  eating,  adding  a  suffieient 
Quantity  of  water  for  the  imbibition  of 
the  solids,  and  to  make  the  sauce  of  a 
stew,  or  the  liquid  part  of  a  soup. 

£xsieeation  in  both  of  the  above  ways 
would  be  much  facilitated  by  reducing 
either  meat  or  vegetables  to  very  small 
masses,  as  for  minced  or  sausage  meat ; 
and  as  they  approached  dryness,  still 
farther  comminuting  them  so  as  to  re« 
duce  them  to  a  powder. 

By  the  modes  above  indicated  no  pre- 
servative whatever  would  be  employed ; 
the  subjects,  whether  animal  or  vege- 
table,  would  by  them  remain  possessed 
of  all  their  original  nutritive  proper- 
ties ;  but  to  ascertain  which  of  them 
might  be  the  best  for  the  preparation 
of  a  sea  store  presents  a  wide  field  for 
experiment. 

To  proceed  to  modes  of  curing  food 
by  preservatives.  Salt,  spices,  sugar, 
vinegar,  creosote,  are  well  known,  and 
constantly  used  preservatives ;  all  of 
them  conducive  to  health  when  used 
in  moderation,  but  all  of  them  (sugar 
excepted)  deleterious  when  employed  in 
great  quantity;  they  have  been  used^ 
some  of  them  separately,  most  of  tbem 
conjointly  with  one  or  more  of  the  others; 
but  it  has  never  been  ascertained  what 
the  mixture  mav  be  of  t^ese  preserva- 
tives which  would  the  least  deteriorate 
the  substances  preserved,  especially  their 
healthful  and  nourishing  qualities.  Salt 
alone  is  known  to  diminish  butchers*- 
meat  in  bulk  on  cooking,  to  indurate  it, 
and,  by  a  long-continued  use  of  provi- 
sion so  cured,  to  induce  disease.  A  mix- 
ture of  sugar  with  salt  has  often  been 
employed  in  preparing  hams,  and  has 
been  found  to  give  tenderness  and  deli- 
cacy of  flavour  unsttainable  in  hams  by 
salt  alone.  Probably  sugar  mixed  with 
salt  for  preserving  meat  for  long  voyages 
would  greatly  diminish  the  deleterioiia 
effect  of  salt  alone.  Vinegar  is  too  costly 
for  general  use,  but  the  quantity  supplied 
to  a  ship  should  all  of  it  be  previously 
employed  for  preserving  vegetables  as 
pickles — real  vinegari  that  is— not  aaU 
phuric  acid.  Spices  are  most  of  them  at 
a  higher  price  than  oould  be  afforded  for  a 
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general  sea-store,  thongh  the  common 
praetiee  of  preserving  Christmas  minced 
meat  for  many  weeks  hj  their  means, 
combined  with  sugar,  affords  an  example 
of  their  efficacy ;  and  possibly  ginger 
and  i)epper  might  be  used  to  some  extent 
without  too  much  expense, — that  is,  in 
aid  of  other  preservatives.  Creosote, 
applied  in  the  rude  way  of  wood  smoke, 
has  long  and  frequently  been  employed 
in  preparing  hams,  bacon,  sausages,  hung 
beef,  &c.,  and  with  good  eflfect,  particu- 
larly in  preventing  what  is  called  rust. 
How  far  an  extensive  use  of  so  powerful 
an  agent  as  creosote  might  injure  health, 
there  has  been  no  attempt  to  ascertain. 
Probably  a  mixture  of  the  several  pre- 
servatives— salt,  sugar,  spices,  creosote, 
in  some  proportion  one  to  the  other  yet 
to  be  discovered — might  be  found  best  to 
ensure  the  keeping  of  meat  for  a  consi- 
derable length  of  time,  and  in  such  a 
state  as  to  be  nowise  injurious  to  health. 

The  potting  of  meats  might  also  be 
advantsgeously  introduced  for  seamen's 
victual.  By  pottioff  is  meant  the  partisl 
cooking  of  meat,  whether  pounded  or  in 
masses,  packing  them  in  air-tight  ves' 
sels,  seasoning  the  subject  with  salt  and 
spices,  placing  the  containing  vessel  in  a 
water-l»th,  so  as  to  drive  out  air  par- 
dally,  then  filling  up  the  vessel  with  fat. 
The  fat  from  bones  might  be  economi- 
cally employed  for  this  purpose.  Par- 
tridges so  preserved  had,  above  fifty 
years  ago,  been  sent  for  experiment  in  a 
ship  to  the  East  Indies;  on  its  return 
home,  the  partridges  were  cooked  at 
Plymouth,  and  found  to  have  retained 
their  flavour,  as  well  as  being  perfectly 
sweet  In  this  ease,  the  trial  was  under 
wifavourable  circumstances,  since  the 
birds  were  entire,  whereas  bones  should 
always  be  taken  from  meat  to  be  pre- 
served— the  quantity  of  air  they  contain 
being  exceedinglv  difficult  of  extraction. 

As  to  vegetables,  besides  the  well- 
known  modes  of  drying  them  whole, 
and  of  reducing  them  to  powder,  there 
are  other  long-experienced  means  of  pre- 
serving them,  by  which  they  become 
eminently  anti- scorbutic.  8our  krout  is 
so,  and  was  proved  to  be  so  on  an  exten- 
sive scale  during  the  American  war  of 
independence ;  in  the  course  of  it,  our 
troops  were  sorely  afflicted  with  scurvy. 
Soar  krout  was  made  in  London,  and 
sent  out  to  them,  the  use  of  which  put 
an  end  to  the  disease.     The  quantity 


prepared  consumed  all  the  cabbages  that 
could  be  obtained  within  many  miles  of 
the  metropolis ;  and  they  were  cut  by  an 
engine  having  many  knives  on  its  cir- 
cumference, each  of  them  a  yard  long. 
Cucumbers  are  prepared  in  the  same 
manner  in  Russin,  and  are  daily  served 
at  the  emperor's  table,  and  are  commonly 
present  on  the  peasants'  board.  Both 
sour  krout  and  cucumbers  are  prepared 
in  the  same  manner,  in  as  far  as  that 
both  are  lightly  salted,  then  subjected 
to  fermentation  in  a  heat  of  about 
70**  Fahr.,  the  vessel  being  closed  up  as 
soon  as  that  fermentation  has  penetrated 
to  the  interior  of  the  vegetable.  The 
cucumbers  are  always  surrounded  by 
water,  and  the  quantity  of  salt  is  that 
which,  when  dissolve'd  in  the  water,  will 
enable  it  to  float  a  new-laid  egg.  If  the 
climate  of  St.  Petersburgh  admits  of  the 
cultivation  of  cucumbers  at  a  low  price, 
surely  that  of  England  might  furnish 
them  at  a  rate  not  too  high  for  seamen's 
victual. 

Condiments  have  not  hitherto  been 
furnished  to  the  amount  desirable,  either 
as  to  sanitory  considerations  or  pleasur- 
ableness.  Sweet  herbs  are  easily  pre- 
pared by  drying  them  in  dark  chambers 
oy  means  of  a  current  of  heated  air,  and 
long  retain  their  fresh  flavour  if  pow- 
dered and  corked  up  in  bottles,  or  other 
air-tight  vessels.  They  give  a  sest  to 
soups  and  stews,  promote  digestion,  and 
are  of  very  little  cost. 

Evidently  meats  preserved  by  many  of 
the  above  modes,  would  need  modes  of 
cooking  them  different  from  the  nsual 
ones  on  shipboard ;  as  also  that  new  tastes 
would  be  to  be  acquired  by  seamen  be- 
fore they  would  relish  a  change  of  diet. 
Should  GU>vemment  institute  experi- 
ments on  victual,  not  only  would  the  che- 
mist and  the  mechanist  be  requisite,  hut 
also  a  good  cook — a  cook  habituated  to 
foreign  modes  of  cookery  by  gentle  heat, 
instead  of  a  fierce  fire  to  produce  violent 
ebullition.  Dried  meats  would  require 
soaking  in  water  at  a  temperature  expe- 
riment would  have  to  determine  at  first ; 
but  which,  afterwards,  the  thermometer 
would  indicate.  A  thermometer  part  of 
a  cooking  apparatus  ?  Tes ;  one  for  as- 
certaining when  fruits  preserved  by 
sugar  were  sufficiently  boiled,  was  made, 
and  in  use  above  sixty  years  ago,  and 
still  remains  in  a  useful  state. 

The  inducing  seamen  to  voluntarily 


906 


MBMOIB  OF  THB  LAT8  J-  H»  SWALE. 


obaDge  their  salted  neat  and  taitelen 
soup  for  more  wholesome  and  agreeable 
fare  might  not  be  difficult.  It  is  said 
that  when  in  their ''homes'*  (as  they  are 
denominated),  the  sailors  like  variety  of 
food.  It  would  seem  that  new  articles  of 
diet  should  not  be  imposed  upon  them, 
nor  at  first  be  made  considerable  articles 
of  sea  store.  A  captain  and  his  officers, 
not  averse  to  novelty,  might  occasionally 
cause  some  meats,  prepared  in  a  new 
manner,  to  be  served  at  tneir  meals ;  their 
example  would  go  far  to  recommend  in 
the  eyes  of  their  subordinates  any  desir* 
able  change  of  victual. 

Though  the  exclusion  of  atmospheric 
air  be  not  in  manv  instances  particular- 
ised above,  yet  it  is  in  all  ways  of  pre- 
serving meats  of  first-rate  importance ; 
it  is  for  the  mechanist  to  devise  appara* 
tus  for  facilitating  the  requisite  opera- 
tion.  Bentham*s  experiments  were  all 
made  with  a  good  common  air-pun^p,  to 
which  suitable  apparatus  of  his  own  con** 
trivance  was  added ;  but  little  of  this  can 
now  be  found.  His  patent^  however, 
indicates  the  needful. 

Such  sea  *  stores  as  biscuits,  flour, 
cheese,  so  often  deteriorated  and  made 
disgusting  by  insects,  if  paoked  in  vacuo, 
would  remain  intact  for  an  indefinite 
length  of  time.  Atmospheric  air,  as  it 
contains  oxygen,  is  necessary  for  animal 
life  ;  consequently,  neither  meal-worm, 
msffgoti  nor  mite,  could  exist  in  a  vessel 
deprived  of  it.  Iron  bins  would  be 
cheaper  than  casks  or  bags,  as  recep- 
tacles for  stores  of  thii  nature,  and  would 
well  bear  the  pressure  of  the  external 
atmosphere  without  being  too  heavy. 

It  is  not  presumed  that  all  the  modes 
are  herein  indicated  by  which  victual  for 
the  Nav^  might  be  well  preserved ;  the 
subject  IS  in  a  manner  novel,  exhaus- 
tivelv  considered ;  but  a  good  purpose 
will  have  been  served  should  these  Unes 
induce  a  scientific,  joined  to  a  practieal 
investigation,  of  the  means  by  which 
food  might  be  long  kept  without  dete- 
rioration. 

JA.  S.  6. 
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Port  n. 

(Continued  from  pige  196.) 

As  has  alresdy  been  intimated*  Mr. 
Swale  eomineneM  his  malh^mitieal  ca- 


reer under  the  auspices  of  Mr.  John 
Ryley,  the  '' Ferdinando:'  '' Ryla$^ 
do"  "  Mr.  Brookes,"  &c.,  of  the  mai. 
themstical  periodicals,  and  who  hss  de- 
servedly been  ttyled  by  the  lute  Professor 
Da  vies  *^  the  father  of  ths  Yorkshire 
school  of  geometers  "  (Notes  and  QuO' 
riest  vol.  ii.,  p.  438.)  His  communica- 
tions to  the  Vorkshire  RejMsitory  and 
Whiting's  SdetitificBseeptade  are  gene- 
rally of  an  elementary  character;  and 
although  there  is  a  neatness  in  the  ''getr 
ting  up  "  of  the  solutions,  they  do  not 
very  forcibly  indicate  the  superior  talenla 
of  their  author.  Some  greater  stimulus 
than  the  influence  of  Messrs,  Byley  and 
Nicholson  was  probably  wanting  to 
arouse  the  dormant  energies  of  their 
diffident  student ;  and  this  seems  to  have 
been  supplied  by  Mr.  Whiting,  in  No. 
X.  of  bis  Receptacle,  when  he  awarded 
the  **  prize  of  Ten  Numbers  to  Mr.  J. 
H.  Swale,  for  the  greatest  number  of 
correct  solutions"  From  this  period  Mr. 
Swale's  contributions  to  the  matbemati« 
cal  periodicals  of  his  time  were  very 
extensive,  and  his  geometrical  investiga- 
tions soon  became  so  much  superior  to 
those  of  most  of  his  competitors,  both 
as  regards  elegance  of  treatment  and 
originality  of  conception,  that  the  editors 
of  existing  and  the  originators  of  new 
scientific  periodicals  looked  upon  him  as 
one  of  their  most  powerful  auxiliaries. 
Yet  notwithstanding  his  manifest  supe- 
riority, as  Professor  Davies  well  re* 
marks,  '*  he  never  seems  to  have  cared 
to  compete  with  others,  either  by  send- 
ing solutions  to  all  questions  alike,  or  bv 
proposing  and  solving  the  most  difficult 
only ;  his  rule  appearing  to  be,  to  send 
only  when  and  what  seemed  to  himself 
to  be  worthy  of  himself,  from  its  novelty 
of  principle  or  simplicity  of  result.  Still 
his  contributions,  irregular  as  to  time 
and  place  as  this  would  render  them,  to 
these  works  are  both  numeious  and  re- 
markable. Wherever  we  see  the  name 
of  *'  Swale,''  we  are  sure  to  meet  with 
something  new  and  elegant,  and  often 
with  specimens  of  unequalled  resooree 
and  unexampled  method  of  research." 
C*  Geometry  and  Geometers,"  No.  VII. 
Phil.  Mag.,  June,  1851.) 

In  the  early  part  of  his  career,  he 
forwarded  some  interesting  oommunica- 
tions  to  the  Get4kman's  Diary,  which 
may  be  seen  in  the  original  Diaries  or  in 
Mr.  Dsvis*s  republMation  of  that  vala- 
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able  lerisL  Hii  name  is  there  tisoeiAted 
with  those  of  Hilton,  CuDliffe,  Gough, 
Dalton,  Lowry,  Nicholson,  Campbellv 
Skene,  Whitley,  &c.,  &c. ;  and  although 
he  was  then  but  young  in  science,  his 
flolotions  will  frequently  bear  close  com* 
parison  with  those  furnished  hi  more 
experienced  contributors.  On  the  est** 
blishment  of  the  Maihemaiical  Beposi* 
iarjff  Mr.  Leyboum  enlisted  Mr.  Swale 
into  his  service,  and  not  only  did  he  fur- 
nish numerous  articles  to  that  extensive 
periodical  himself,  but  on  several  occa- 
sions undertook  the  office  of  caterer  for 
the  good  of  the  mathematical  public. 
Two  of  his  letters  to  Mr.  James  Wolfen- 
den  are  still  in  existenee,  and  copies 
have  been  printed  in  the  Mtchanics' 
Magmsine^  No.  1842,  in  which  he  ex- 
presses his  anxiety  to  secure  the  services 
of  that  somewhat  eccentric,  but  able 
Lancashire  mathematician  for  the  Ma- 
ikmrnatieal  Repository,  Besides  the  nu- 
merous geometrical  questions  proposed 
and  answered  by  him  in  both  the  Old 
isd  New  Series  of  this  work,  he  com- 
municated demonstrations  to  several  of 
Dr.  Stewart's  **  General  Theorems,"  and 
also  to  the  majority  of  those  which  have 
naually,  bat  erroneously,  been  termed 
**  Lawson's  Geometrical  Theorems,'* 
firom  the  circumstance  of  his  having 
published  them  collectively  at  the  end 
of  his  "  Dissertation  on  the  Geometri- 
cal Analysis  of  the  Ancients.*'  Mr. 
Swale's  solutions  to  these  questions  are 
remarkable  for  their  neatness  and  origi* 
pality,  and  in  these  respects  are  fit  com* 
panions  to  those  furnished  by  Messrs. 
Campbell,  Lowry,  and  Nicholson.  None 
of  these  writers,  however,  seem  to  have 
been  aware  whence  the  Eev.  John  Law- 
son  derived  the  greater  portion  of  his 
beautiful  collection;  but  such  was  not 
the  case  with  another  writer  in  the  Re- 
pogitory^  who  veiled  himself  under  the 
disguise  of  "  Peletarius."  All  the  solu*- 
tions  furnished  by  this  gentleman  are 
given  under  the  strict  forms  of  the  an- 
eient  geometry — the  analysis  and  syn- 
thesis following  each  other  in  revtrse 
order,  step  by  step,  and  are  nothing 
mon  than  literal  iramslatumi  from  Dr. 
Stewart's  Propo$itione$  QeomeirioB— 
the  original  saure$  whence  Lawion 
copied  noarly  aU  tho  theoroim  which 
pQ$synder  hi$  uamelll 

After  Mr.  8wale*s  removal  to  Liver* 
pofll,  tbe  QQimm  4tttie0  oi '  *  Bnmwlak- 


place  Academy"  prevented  him  from 
corresponding  so  extensively  as  before; 
yet  he  maintained  a  familiar  intercourse 
with  the  editors,  and  occasionally  con- 
tributed to  most  of  those  periodicals 
which  had  been  the  means  of  establish- 
ing his  character  as  a  geometer.  In 
1823  he  dedicated  the  first  number  of 
The  Liverpool  ApoUoniui  to  '*  Thomas 
Leybourn,  Esq.,  Professor  of  Mathema- 
tics in  the  College  at  Sandhurst— the 
ardent,  persevering,  and  able  promoter 

of  Mathematical  Science as  a 

token  of  grateful  recollection  of  thirty 
years'  correspondence ; "  and  ten  years 
later— **2l8t  May,  1833"— the  MS. 
volume.  No.  YII.,  thus  records  his  un* 
diminished  attachment  to  this  worthy 
veteran  in  science,  "B'jceived  a  letter 
from  Mr.  Leybourn,  of  the  Military 
College,  Bags  not,  kindly  inquiring  after 
my  health,  accompanied  with  a  printed 
half- sheet  of  the  questions  to  oe  an- 
swered in  No.  XXYL  of  the  Mathema" 

tieal  Repoiitory Leybourn  is 

one  of  my  early  scientific  correspondents! 
having  written  to  him  thirty-eight  years. 
I  hope  yet  to  spend  a  week  witn  him  at 
Bsgshot.  At  the  same  time,  I  should 
greet  'Lowtj^  another  old  correspondent, 
and  Cunliffe,  &c.  On  such  an  occasion 
we  should  take  our  harps  down  from  the 
willows,  and  onee  more  tune  them  to  the 
songs  of  science  I "  When  the  Liver- 
pool Student  was  established,  Mr.  Swale 
was  ready  with  a  helping  hand.  He  fur- 
nished solutions  to  most  of  the  questions 
in  the  first  two  numbers  of  that  *'  work 
of  rare  merit,"  and  proposed  several 
others ;  but  his  removal  from  Leeds  to 
Chester,  and  other  engagements,  pre- 
vented him  from  continuing  his  corre- 
spondence to  the  remaining  portion  of 
tnis  periodical.  He,  however,  subse- 
quently formed  a  personal  acquaintance 
with  the  Editor,  Mr.  William  Hilton, 
who  was  originally  a  resident  at  Saddle- 
worth,  near  Msncbester,  a  pupil  of 
Wolfenden,  and  a  noted  correspondent 
to  most  of  the  periodicals  of  his  time. 
Mr.  Swale  was  ever  happy  to  meet  with 
"  kindred  souls,"  and  Hilton's  partiality 
to  **  divine  geometry  ''  would  form  an 
additional  motive  for  a  close  attachment. 
'<  This  day,  8th  May,  1826,"  says  the 
MS.  volume  vlL,  p.  34,  '*poor  Hilton 
fell  dead  from  his  chair  whilst  laughing 
over  his  pot  of  porter  I  Such  is  the  fate 
of  man  I      The  sudden  tenaioation  of 
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Hilton's  earthly  career  is  eltewhere 
alluded  to  in  nearly  similar  expressions 
of  re^et ;  nor  are  these  the  only  melan- 
choly memorials  he  recorded  of  the  un- 
certainty of  human  existence.  On  a 
subsequent  occasion  he  remarks,  '*  This 
day,  28th  August,  1833,  confirmed  the 
death  of  poor  Tom  Briggs,  my  early 
mathematical  pupil;  son  of  my  old 
friend,  Dr.  Briggs,  who  with  many  of 
his  colleagues  in  Lander's  expedition,  in 
which  he  engaged  as  physician,  perished 
in  some  part  of  Africa  by  malignant 
feyer.  I  sincerely  pity  his  parents.  Oh  ! 
ye  melancholy  vicissitudes  of  life,  what 
a  lesson  you  read  to  the  sanguine  desires 
and  hopes  of  man ! "  (MS.  Volume  vii., 

S.  152.)  In  recording  the  severance  of 
omestie  ties  by  the  rude  hand  of  death, 
his  remarks  on  every  occasion  bear  testi- 
mony to  the  poignancy  of  his  feelings 
and  his  goodness  of  heart.  He  was  ever 
the  dutiful  son,  the  kind  and  indulgent 
father,  nor  did  his  anxiety  for  the  welfare 
of  his  own  children  exceed  in  intensity 
his  desire  for  the  comfort  and  happiness 
of  his  parents.  On  the  "8th  June, 
1828,'*  he  remarks,  <'this  day  (1826) 
died  my  dear  father,  aged  QOk  years — 
old  and  helpless — life  was  a  burden,  and 
death  desirable!  Resigned  and  happy 
in  his  last  moments — the  consequence  of 
a  life  of  simplicity  and  integrity.  May 
my  last  moments  be  like  his!"  The 
''11th  September,  1828,"  brings  to  his 
remembrance  another  melancholy  anni- 
versary, for  **  on  this  day  (1818)  died 
my  indulgent  mother,  aged  77.  Oh, 
my  mother,  dear  and  afflictive  is  my 
remembrance  of  thee  I  "  On  "  August 
12,  1885,"  he  again  reverts  to  these  sad 
remembrances,  for  the  stroke  of  death 
had  now  fallen  upon  one  of  his  own 
offspring.  Alluding  to  the  former  dates, 
he  remarks,  **  These  with  me  are  sad 
and  melancholy  days  of  bereavement, 
on  which  died  a  fond  mother  (1813),  an 
affectionate  sister  (1825),  a  kind  and 
aged  father  (1826),  and  my  first-born 
beloved  daughter  (1834).** 

Mr.  Swale's  first  contribution  to  the 
OenilemafCg  Mathematical  Companion 
appears  in  No.  III.  of  that  work;  and 
he  continued  to  correspond  at  inter- 
vals  until  the  appearance  of  No.  XV. 
In  1802,  he  and  Mr.  John  Kyley  ob- 
tained the  *'  Prise  of  twelve  Companions 
each,"  but  owing  probably  to  the  neff- 
lect  oomplaioed  of  in  his  letter  to  Mr. 


Whitley,  he  ceased  to  be  a  contributor  in 
1812.  During  the  editorship  of  Mr. 
William  Davis,  his  investigations  ex- 
tended to  a  considerable  length,  and  are 
peculiarly  distinguished  for  neatness  and 
originality.  A  close  intimacy  sprung  up 
in  consequence  between  the  Bditor  and 
himself,  which  endod  only  on  the  death 
of  the  former.  In  MSS.,  vol.  vi.,  p.  82, 
the  following  tribute  is  paid  to  the  me- 
mory of  his  departed  friend. 

"  An  Extract  from  one  of  my  MatAemati' 

eal  Booh, 

*<  February  Mth,  1807. 

"  Received  a  letter  from  Mr.  John 
Hampshire,  mathematician,  Londoo, 
written  at  the  requeat  of  Mrs.  Davis, 
acquainting  me  with  the  premature 
death  of  my  much  esteemed  fnend,  Wil- 
liam Davis,  editor  of  the  Mathematicai 
Companion.  I  deeply  lament  the  loss 
of  my  old  mathematical  correspondent. 
But  time  makea  incessant  breaches  in  all 
our  sources  of  comfort,  and  withers  our 
cherished  hopes  of  the  future.  On  the 
receipt  of  Mr.  Hampshire's  note,  I 
transmitted  to  the  LeedTt  Mercury  the 
following : 

"  *  Mr.  Baines, — ^Would  vou  oblige  a 
reader  by  the  insertion  of  toe  following 
in  your  Obituary  of  Saturday  next 
« <  Yours  respectfully, 

"  •  J.  H.  SWAL*. 

"  *  A  few  days  ago  (February  8th, 
1807),  at  his  house  in  Aldersgate- street, 
London,  Mr.  William  Davis,  who 
united  to  the  high  character  of  an  hornet 
man,  that  of  a  zealous  friend  to  science. 
Besides  several  original  productions 
which  he  haa  given  to  the  world,  we  are 
indebted  to  him  as  editor  of  the  Prmci^ 
pia  of  Newton,  and.  the  invaluable 
volumes  of  Maclaurin  and  Simpson* 
His  private,  social,  and  literary  worth 
will  live  in  the  aflectionate  remembrance 
of  his  acquaintance  and  friends, — one  of 
the  roost  sincere  of  which,  nays  thi 
humble  tribute  to  his  memory.^  " 

When  the  Leeds'  Correspondent  was 
established  in  1818,  Mr.  Swale  was  too 
much  engaged  with  the  duties  of  a  large 
academy  to  devote  much  time  to  mathe- 
matical correspondence.  The  fust,  how- 
ever, of  the  mathematical  department 
being  successively  under  the  care  of  his 
early  friends  and  associates,  Meanrs. 
Ryley,  Gawthorp,  and  Whitley,  Induoed 
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him  to  take  m  interest  in  tbe  wmtk,  and 
some  of  tbe  most  beautiful  speeimens  of 
his  method  of  treating  isolated  geome- 
trical problems  found  their  way  into  the 
suecesrive  numbers  of  this  valuable 
periodical.  One  of  these  has  recently 
oeen  re-pnblished  by  the  late  lamented 
Professor  Davies  as  the  *'  Prise  Ques- 
tion" in  the  Ladjf's  and  Gentkman*s 
Diary  for  1851 ;  and  notices  of  leveral 
others  may  be  seen  in  my  account  of  the 
Lfdif  CarrupandnU  (M§ch.  Mag,^ 
▼oL  zlix.,  pp.  208-4,  308-6).  The  lite- 
rary department  of  the  same  periodical 
also  contains  some  elejnnt  themes  and 
translations  from  the  rreneh  and  Latin 
languages  by  his  pupils,  Messrs.  Wat- 
son, Roberta,  and  Macauley. 
{J9  be  wMmM.) 


THB  opaaAnra  BKOiMBBas'  steikb. 
FOUmTH  iattbb. 

Sir, — It  may  perhaps  be  objected, 
that  I  haye  argued  the  question,  as  if  the 
engineers  had  struck  for  an  adyance  of 
wages;  whereas,  they  haye  complaint 
only  of  oyer-work,  and  not  of  under- 

Esy.  But  it  is  obyious  that  this  makes 
ttle  or  no  difference ;  at  any  rate,  to 
the  employers,  who  lose  as  certainly  by 
non-compliance  with  their  conditions  as 
they  would  by  a  demand  for  higher 
wages. 

There  are,  certainly,  some  cases  in 
which  the  hours  of  labour  (or  rather  of 
mU€Mdane§)  may  be  shortened  without 
pecuniary  loss  to  the  master,  and  with 
great  iienefit  to  the  servant ;  and  I  can 
oordiany  agree  with  the  advocates  of 
the  ''Early  Closing"  movement  as  one 
full  of  advantage  to  one  party  and  in- 
jurions  to  none.  The  old  system  of 
perching  men  behind  counters  for  hours 
doing  nothing,  wss  *'  frivolous  and  vex- 
atious*' in  the  highest  degree,  and  the 
sooner  it  is  abolbhed  the  better. 

Since  writing  my  last  letter,  I  am 
sorry  to  see  that  some  members  of  the 
'*  Amalgamated  Societv  of  Engineers'* 
have  been  behavinff  in  tne  most  disgrace- 
ful way  towards  those  who  refuwd  to 
yAxk  them,  or  who  presumed  to  quit 
them.  The  Thames  Police-court  has 
had  to  take  cognisance  of  various  assaults 
by  some  of  their  body  on  those  who  have 
thus  offended  them.  If  the  respectable 
and  honest  members  of  this  Society  do 
iH>t  at  once  most  decid^ly  disavow  such 


acts  of  outrage,  and  withdraw  from  all 
intercourse  with  the  perpetrators,  they 
will  most  assuredly  ruin  their  own  cause 
and  lose  every  particle  of  sympathy  or 
respect  which  they  may  have  gained.  It 
is  almost  inconceivable  that  men  who  arc 
themselves  clamouring  so  loudly  for  pro- 
tection from  the  slleged  tyranny  of  their 
employers,  should  thus  brutally  tyran- 
nise over  l^eir  fellow  workmen. 

Before  I  conclude,  I  have  a  few  re- 
marks  to  make  on  the  subject  of  Co-ope- 
rative Associations  of  Labouring  Bleo. 
That  I  am  anything  but  prejodioed 
agam»t  such  experiments,  the  readers 
of  this  Magasine  will  have  seen  by  the 
articles  I  oontributed  in  a  former  vo- 
lume,' on  <*  The  Effbct  of  Machinery  on 
the  Welfare  of  the  Labouring  Classes." 
Some  experiments  of  this  kind  appear 
to  have  answered  very  well  indeed,  and 
to  affbrd  encouragement  to  extend  them. 
But  those  who  imagine  that  in  this  they 
have  discovered  a  simple  and  effectual 
remedy  for  all  the  evils  of  competition 
and  large  capitalists,  can  hardly  have  re- 
flected much  on  the  difficulties  involved 
in  these  Aassociations.  I  may,  perhaps, 
enter  more  fully  into  this  question  in  a 
separate  article;  but  for  the  present  I 
will  content  myself  with  referring  the 
reader  to  some  facts  and  observations 
contained  in  a  work  (published  by  the 
Chambers')  of  Mr.  Burton,  on  '*  Po'iti- 
eal  and  Social  Economy."  I  will  just 
extrsct,  from  Chapter  6,  the  following 
Report  of  a  conversation  there  quoted 
from  the  *'  First  Report  of  the  Consta- 
bulary Force  CommisBioners/'  p.  156. 

*'The  CoDstabnlary  Force  Commission 
had  a  conversation  on  this  sobject  with  an 
Ingenioiis  workman,  who  thought  he  saw 
the  condition  of  the  fatars  rsganeration  of 
his  dass  in  their  having  the  nse  of  a  part  of 
the  oapital  of  the  oonatry.  It  was  prs- 
anoMd,  fbr  the  pnrpoae  of  praetieally  test- 
lag  the  soandness  of  his  views,  that  lOO,UOOIi 
being  wanted,  all  qaestionsas  to  the  secwity 
of  tiM  loans  having  been  got  over,  one  thou- 
sand men  had  each  tabled  100/.,  and  that 
there  was  among  them  perfect  harmony  and 
noaaimity  as  to  the  coarse  of  management 
to  be  adopted." 

The  dialogue  then  proceeded  thus  :— 

"  Q.  Sapposing,  however,  all  difficnlties 
as  to  the  capital  overeome,  a  proper  building 
erected,  proper  machinery  obtained,  and  all 
contentions  as  to  which  of  the  co^operatlvea 
Bhonld  take  the  best,  and  which  the  worst 
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and  moitirktonc  labour,  settled,  and  proptr 
•ubordiaatioB  obtained,  there  etilleomee  tbe 
butioeM  of  buying  the  raw  material ;  and 
next,  that  of  leUing  the  maonfactttred  pro* 
duct  i  a  businesa  reqoiriug,  aa  70U  will  ad- 
mit, much  skill  promptly  applied  to  guard 
agaiost  failure  or  bankruptcy.  How  would 
YOU  that  a  committee  should  tranaact  incb 
business  in  the  market  ? 

**  A,  For  that  business  it  might  un- 
doubtedly be  expedient  that  they  should 
choose  some  skilf^  and  trustworthy  person. 

*'  Q.  Who,  baying  large  eapltal,  or  the 
aneeess  of  the  undertaking  in  hia  handS| 
and  being  open  to  the  temptattona  of  am* 
bcixlement  or  to  large  bribes  on  the  betrayal 
of  his  trust,  yon  would  perhaps  think  it 
right  should  be  well  paid  to  diminish  thoie 
tamptationa  ? 

'*A,  Certainly.  I  see  no  objeetlon  lo 
that ;  he  ought  to  be  well  paid* 

"  Q.  That  beiog  ao,  what  would  you,  an 
operatiTe  capitalist,  say,  be  willing  to  gi?e 
to  such  a  person  for  the  management  of 
your  100/.  prodnctiToly  to  obtain  a  return 
6f  weekly  wagea  for  your  subsistence,  for 
obtaining  and  superintending  the  fitting 
machinery,  selecting  and  buying  akilfkdly 
the  raw  commodity,  and  selling  the  manu- 
Ihetured  produoe,  withovl  any  labour  or 
oare  on  your  part  ? 

**  A.  I  have  never  oonsidered  the  iuljeel 
in  that  point  of  Tiew,  and  can  iiardly  say; 
but  I  think  AL  or  bi.  a  year  would  not  ba 
nnfeaaonable  t  for  my  own  part,  I  ibouU  not 
object  to  that." 

"It  may  surprise  you,"  contioues  the 
Querist,  "  and  it  is  well  that  the  respectable 
mechanics  engaged  in  this  branch  of  mawi» 
facture  should  know,  that  the  senrice  spoken 
of,  is  all  rendered  to  them  for  one- half ; 
now.  Indeed,  when  trade  is  depressed,  for 
less  than  one-fourth  of  the  anm  which  you, 
and  perhapa  they,  would  dean  a  lair  lemu. 
aeration ;  that  the  100/.  eapitai  lafomiahed  1 
the  building  areetadi  the  machinery  of  tha 
moat  cffieient  deaeription  aoppUed  i  and  raw 
oommodity  purchaaed ;  the  labour  in  work* 
log  it  up  direoted ;  the  markets  vigilantly 
attended,  and  the  aalee  of  the  manufactured 
prodnea  faithfully  made  at  the  beat  price, 
without  any  care  or  thought  on  their  part  1 
and  that  the  manager  or  eapitaliat  who  la 
provided  for  yon  doea  all  thia,  and  is  well 
aatiafied  with  a  remuaeratiou  of  40f .  or  60e. 
per  annum  for  each  individual  wiram  he 
aarvea  whilst  serring  himself." 

I  would  strongly  recommend  this  lit- 
tle work  of  Mr.  J.  H.  Burton  to  all  the 
intelligent  and  really  honourable  men 
amongst  the  operatives;  they  will  find 
half-a-frown  well  spent  oa  it    I  would 


also  again  reeommend  n  little  volaoM 
which  I  mentioned  in  m?  former  series 
of  ariioles;  vis.,  ^*  Capital  and  Labour,** 
by  Mr.  Knight ;  published  as  one  of  Ids 
admirable  series  of  '*  Shilling  Yolames," 
There  are  hundreda  of  thoroughly  well* 
meaning  men  amongst  ill  branches  ol 
the  working  classes,  who  only  get  wrong 
en  these  poiifts  for  want  oif  more  es* 
tended  and  aeourate  knowledge  of  the 
ftets  bearing  on  them.  Iffnwamee  liee 
at  the  bottom  of  a  very  great  portioii  of 
the  discontent  and  sour  feeling  whiek 
prevaila  amongst  them.  For  this  the 
wealthier  dsases  may  thank  themaelvea. 
If  masters  and  employera  would  only 
exert  themselves  in  the  task  of  eduoating 
and  elevating  their  operativeai  If  they 
would  only  mix  more  freely  with  them ; 
they  would  find  it  pay  them,  even  in  a 
pecuniary  point  of  view.  These  inces- 
sant '*  Strikea"  and  oombinstiotts  may  be 
traced,  and  not  very  remotely  either,  to 
the  ottlpablfl  negleot  and  aoathy  of  the 
masters  themselves.  For  tna  presoDt  I 
oondado. 

Yours,  &•«, 

A.H. 


ships'  boats. — HOW  TO   KBBP  TBW 
RBAOT  FOB  USB. 

Sir, — There  has  never  appoared  to  ne 
sufiScient  reason  for  suspending  ships' 
boats,  so  that  they  have  to  be  liAed  over 
high  bulwarks  every  time  they  are  used. 
The  numerous  aecidents  which  have  oc- 
curred lately,  and  which  rendered  tba 
immediate  uae  of  boats  necessary,  have 
probably  quickened  the  inventive  powers 
of  those  who  desire  to  improve  noon  onr 
present  plans,  and  very  likely  tne  im« 
provement  which  I  here  suggest  has 
been  already  proposed,  and  it  may  ha 
even  adopted.  I  would  cut  a  gap  in  the 
bulwarks  equal  in  lenath  to  tne  boat 
stowed  on  deck,  and  muLe  this  length  of 
bulwark  moveable,  turning  downwards 
on  a  hinge,  opening  to  the  outside. 

B^  this  means,  we  boat  wouhi  never 
require  to  be  raised  more  than  an  iiieh 
or  so  above  the  deck,  and  the  ^<  davits  " 
would  consequently  be  shortened  about 
three  feet,  which  would  make  them  leas 
weighty  and  cumbersome,  and  leas  liable 
to  be  fooled  by  the  braces  and  other  mn- 
nlog  gear.  It  can  hardiv  be  said  tha 
the  ship's  bulwarks  would  be  tveat- 
eiud  by  thii  division.  SomethiBg  of  (ha 


MBt  lart  ii  dona  tt  prawnt  In  bmU'oI- 
war  Heamcri  where  large  dp«k  Invert- 
ing  guBS  requirv  the  horiiantsl  ofaitruo- 
tiotii  to  b«  removed. 

At  twill  end  the  ■tABchioni  would  be 
if  dodble  strenfth,  tad  (cem  pmlf  to 
npport  lfa«  daTiU  fixed  klongiid*  tbm. 


HI 

If  tht  boftt  trtre  kepi  iwnng,  and  rett- 
ing on  three  or  four  oedgei  u  "  choeke," 
bf  pulling  ihem  awaj,  and  taking  oat 
one  boll  at  eaeb  end  of  the  bulwark,  the 
boat  flUed  with  people  might  be  taunohed 
merelj  b;  puihiBg  it  outward  b;  main 


^M  open  ipaee  wonld  alio  form 
a  roMBf  K'Bf''*?!  *"<'  ^  oon*e- 
Bienaa  of  the  plan  would  eertaini; 
OMMloe*  ta  a  mora  eonMant  oie  be- 
ing Mida  of  ahipa'  boali  on  ordioar^ 
OMBIJMU  hi  barbonr,  fce.,  when  il  is 
■MoriotM  that  tbe}  ara  now  bnt  Mldosa 
ONd,  nndflr  the  fnppoailion  that  the 
•Kira  wear  aad  t««r  oi  the  bcftding  and 
«dMr  Mnwnent*  oottide  ike  abip,  aa  wall 
M  af  tha  taekle  of  tbe  beats,  b  not  oow- 
ptBtaUd  Air  bj  ika  advantagaa  of  the 
orew  being  freqaenilf  praettwd  in  Ming 
whattbeymuatreaart  toin  aaaea  of  great 
daagw. 

J^aia  I  thia  mofaaUe  bulwaA  might 
ilaclf  be  made  both  light  and  itrong,  ae 
m  Ut  aarre  on  emergeDejt  a*  a  Ufc'raft, 
ad  Ibaa,  witbaat  ocenpying  anv  addi- 
ItMal  aWwagaira— ,  ba  •mmtnandaa 


a  taal  reaoTt.  Thaae  luggeetioD*  are  in- 
landed  ipceiallj  for  tba  oaie  of  lUameri  | 
and  I  have  noticed,  that  in  nearlj  all 
iteamera  the  boati  are  to  iwaog  aa  to 
take  up  a  gnat  deal  of  room  on  deck, 
and  wnether  hoiiled  up  to  the  dayila  or 
not,  tbej  are  equally  In  the  way  of  the 
panengera.  Now,  in  flne  weather,  if 
thia  butvark  were  allowed  to  fall  down, 
and  tbeboBI  moved  M)  that  ita  keel  ibould 
reat  ezaatlr  on  the  edge  of  the  deck,  wa 
thoald  therebjr  gain  lialf  the  width  of 
each  boat  aa  area  room  on  deok,  without 
bolating  the  boat  up  ao  aa  to  eateb  tha 
wind,  or  hoiating  it  oaiaide  tbe  afaip. 

I  have  not  inalated  (beaauac  it  la  anS. 
eientlj  tnanifeat)  upon  the  *arj  great 
ad*antagea  of  thia  propoted  plan  when 
tbe  boati  faa*e  to  ba  lowered  in  a  baavf 
aaa,  or  a  Him  «I  euilamast.    Tba  DUd 
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working  them  would,  in  such  ft  cue,  see 
the  hoftt  they  are  lowering  as  they  stand 
on  deck ;  and  the  impossibility  of  doing 
this,  as  things  are  at  present  managed, 
has  conduced  to  the  frequent  and  dread- 
ful disasters  of  lowering  the  stem  and 
stem  unequally.  In  the  burning  of  the 
Kent  £ast-Indiaman,  which  took  place 
when  I  was  on  board,  a  boat  was  lost  by 
one  tackle  getting  faat  and  the  other  be- 
coming slack,  as  the  end  was  lifted  by  a 
high  wave. 

Yet  here,  again,  in  the  Amazon  we 
find  the  same  fatality  occurring  without 
any  efFectual  remedy  being  yet  known  to 
exist  to  prevent  it 

What  I  have  mentioned  abo^e  does 
not,  of  course,  go  to  a  complete  preven- 
tion  of  such  a  catastrophe.  That  roan 
will  be  a  benefactor  to  our  Navy  who 
can  devise  a  simple  mode  of  lowering  a 
ship's  boat 

I  cannot  conceive  why  it  is  that  the 
companies  which  provide  splendid  and 
expensive  steamers,  are  so  niggardly  in 
their  arrangements  for  the  safety  and 
comfort  of  the  passengers.  Having  had 
lately  to  travel  very  frequently  in  several 
first-class  steamers,  I  have  m  all  been 
surprised  to  find  saloons  gaudily  decked 
out  with  costly  pictures  and  velvet  couches 
— yet  on  getting  into  one*s  berth,  a  sheet 
about  two  feet  wide  is  the  stingy  cover- 
ing allowed :  the  steward  has  to  be  sup- 
pbcated  to  obtain  a  clean  towel ;  and  if 
one  were  to  hint  at  or  ask  for  a  life- pre- 
server— merely  to  know,  for  satisfac- 
tion's sake,  where  it  is  stowed — ten  to 
one  but  the  captain  would  take  it  as  an 
insult  to  his  whole  concern.  Suppose  a 
few  gentlemen  were  to  make  out  a  list  of  all 
the  railway  and  steam- vessel  conveyances 
in  Britain,  and  to  append  to  each  a  scale 
of  prices  per  mile — speed,  age  of  ship, 
average  number  of  passengers,  quality  of 
food  and  accommodation,  civility  and 
attention  of  servants,  provision  for 
safety,  and  width  of  seats,  and  breadth 
of  shaeU. — I  am  sure  that  no  traveller 
would  grudge  to  pay  for  such  a  useful 
little  hand-book,  and  that  the  receipts  of 
its  sale  would  enable  several  competent 
trustworthy  '*  commissioners'*  to  be  em- 
ployed in  constantly  travelling  in  order 
to  secure  its  accuracy.  To  apply  the 
same  to  hotels  would  be  a  larger  work, 
bat  not  less  certainly  useful  and  remu- 
nerating. A  few  good  names  commenc- 
ing sucn  a  system  of  public  investiga- 


tion,  would  at  once  obtain  the  eoBfldenee 
and  support  of  the  very  numerous  class 
who  constitute  our  migratory  commu- 
nity, and  I  throw  out  this  hint  in  the 
earnest  hope  that  it  may  be  adopted,  i 
have  sketched  the  *'  lowering  bulwark," 
so  as  to  show  the  appearance  of  the  boai ; 
first,  when  lowering ;  second,  when  in 
fine  weather,  forming  the  temporary  rail 
of  the  ship's  quarter-deck.  The  paint, 
&e.,  would,  in  lowering  the  bMt,  he  lem 
damaged  than  at  present,  for  the  imide 
of  the  lowering  bulwark  would  be  turned 
to  the  boat's  side,  and  the  ports,  &e., 
would  be  thus  protected. 

Yours,  &c., 

John  MacGreoor. 

Temple,  March  S,  1851. 


KiVTAINBUORBAU  8  PATBNT  OAS- 
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Sir, — I  perceive  by  your  Magarine  of 
to-day  that  a  Patent  has  been  taken  out 
by  M.  Fontainemoreau  for  "  Improve- 
ments in  Apparatus  for  Gas-lighting." 

I  have,  of  course,  no  right  to  eom- 
plain ;  nor  do  I  notice  the  invention  ftir 
the  purpose  of  becoming  an  opponent 
I  must  necessarily  suffer  the  just  pnnfth- 
ment  of  procrastination,  as  I  have  been 
talking  of  a  **  registration  "  for  the  past 
twelve  months,  but  have  not  carried  my 
intention  into  effect. 

The  burner  with  which  I  have  naed 
the  wire  gause  is  what  is  termed  a  **  fish- 
tail,"  When  the  gas  was  introduced  into 
my  room,  about  fourteen  months  ago,  I 
was  so  much  annoyed  by  the  flickering 
of  the  light,  that  I  found  it  wonid  be 
necessary  either  to  have  a  diflWant  kind 
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of  burner,  or  to  devise  some  method  of 
protecting  tbe  flame  from  the  current  of 
mir.  I  choee  the  latter,  and  applied 
••  wire  gauze  **  to  the  lower  aperture  of 
the  glass  globe,  and  also  to  the  top,  which 
fully  answered  my  expectations. 

I  have  continued  to  use  this  apparatus 
vith  the  utmost  satisfaction  since  Ja- 
nuary, 1851.  The  effect  is  not  simply 
to  regulate  and  steady  the  flame,  which 
it  does  piffeefly,  but  the  anumnt  of  light 
is  increased,  I  conceiTc,  ai  least  0ne- 
fourth,  and  a  saving  of  gas  thereby 
effieeted. 

I  would  strongly  recommend  Mr.  Fon- 
tunemoreau  to  *'push"  the  invendon, 
as  I  am  satisfied  that  an?  person,  having 
once  used  the  guard,  will  never  tolerate 
a  '*  fish-tail "  burner  without  this  desi- 
rable appendage.     Wishing  him  every 


I  am,  Sir,  yours,  &c., 

William  Morgan. 

Brom«gTOT«,  BCareh  6,  1852. 

P.S.  I  append  a  sketch  of  the  guard 
and  glass,  woich  I  have  used  with  com- 
plete aueoesa. 


NBW   ROCHSSTia  BUOGB. 

We  lately  had  an  opportunity  of  inspeet- 
ing  these  works,  and,  as  the  mode  of  con* 
Btmetiiig  theaefimndatioiis  appears  not  only 
admirably  contrived,  but  partionlarly  appli- 
cable to  the  repair  or  renewal  of  bridges  in 
the  iiietrop(dis,  we  propose  to  give  a  short 
description  of  the  work.  The  bridge  is  to 
be  carried  over  the  Medway  with  three 
arches— a  central  one  of  170  feet,  and  an 
arch  OB  either  side  of  140  feet  span.  The 
abntments  and  the  piers  (above  low-water 
nark)  will  be  built  of  stone  snd  brick  in  the 
osoal  way,  end  the  arches  will  be  of  cast 
iron.  Thie  roadway  is  designed  to  be  40  feet 
wide,  and  an  opening  bridge  of  50  feet  in 
width  is  to  be  made  on  the  Strood  side  for 
the  navigation  of  the  Medway.  During  the 
season  of  the  Great  Eihibition,  the  works 
in  progress  were  visited  by  several  of  the 
first  engineers  of  the  Continent;  and  last 
Thursday  the  contractors,  Messrs.  Fox  and 
Henderson,  entertained  a  large  party  of 
eminent  men,  invited  to  witness  the  stoking 
of  the  last  pile  upon  the  plan  devised  to 
■seet  the  unexpected  exigences  of  the  occa- 
sion. The  Strood'pier  is  completed  up  to 
a  little  above  low-water  level,  and  can  only 
be  aeen  at  that  time  of  the  tide.  The  foun- 
datioa  consists  of  sMSsive  oast-iron  bed- 
plates, covered  with  concrete,  resting  upon 


a  series  of  east-iron  cylinder-piles,  sunk 
through  the  bed  of  the  river  into  the  chalk, 
46  feet  below  the  concreted  surface.  These 
piles  stand  about  five  feet  above  the  bottom 
of  the  river,  and  are  inclosed  by  a  curtain 
of  cast-iron  plates,  serTing  to  direct  the 
flow  of  the  current  and  to  protect  tbe  piles 
from  injury  between  ordinary  and  extreme 
low-water  level.  This  pier,  as  well  as  the 
other  on  the  Rochester  side,  measures  over 
the  surface  of  the  bed-plates  70  feet  between 
the  points  of  the  cutwaters,  and  18  feet  in 
widdi.  The  iron  cylinder  piles,  which  sup- 
port the  bed-plates,  are  arranged  in  two 
rows  of  six  in  each,  and  one  pile  at  either 
end,  carrying  the  points  of  the  cutwater ; 
they  are  7  feet  in  diameter,  and  are  formed 
of  cylindrical  castings,  9  feet  long,  bolted 
together  in  succession  as  the  pile  enters  the 
ground.  The  stones,  grafcl,  chalk,  &c,  are 
excavated  and  entirely  removed  from  tbe 
interior  of  the  piles,  and  a  concrete  of 
gravel  and  Portland  cement  is  substituted 
when  the  pile  has  reached  a  stratum  sufll- 
dently  hard  to  support  the  weight  of  the 
bridge. 

To  sink  these  piles  40  feet  into  the  bed 
of  the  river,  and  to  effect  the  excavation 
where,  at  low  water  of  ordinary  tides,  there 
is  5  feet,  and  a  rise  of  upwards  of  20  feet 
at  high  tide,  was,  under  the  circumstances 
which  presented  themselves  here,  a  problem 
of  no  common  character.  In  suitable  soils 
(and  this  was  at  first  thought  to  be  one  of 
them)  the  vacuum  method,  which  was 
patented  by  tbe  late  Dr.  PotU,*  would  assist 
In  solving  the  question,  if  It  did  not  succeed 
for  the  whole  of  the  great  depth  of  these 
foundations.  An  alternative  presented  it- 
self of  clearing  the  piles  from  water,  by 
means  of  powerful  pumps,  driven  by  steam 
engines  of  from  12  to  20-horse  power,  and 
working  out  the  excavation  when  tbe  bottom 
was  laid  dry.  Such  was  the  method  fol- 
lowed on  a  magnificent  scale  by  Mr.  Brunei 
with  the  greater  part  of  the  cylinder  piles 
forming  tbe  supports  for  the  remarkable 
bridge  intended  to  carry  the  South  Walea 
JEtailway  across  the  Wye,  at  Chepstow; 
and  such  suggested  itself  as  tbe  resource 
to  be  called  into  action,  after  a  few  triala 
had  proved  Potts's  method  to  be  quite  un- 
available at  Rochester.  A  careful  examina- 
tion of  the  ground  forming  the  site  of  the 
Strood-pier,  during  a  very  extraordinary  low 
tide,  which  occurred  shortly  after  the  at- 
tempts with  the  vacuum  method  had  failed, 
and  when  measures  were  in  progress  for 
introducing  water-pumps,  brought  out  tbe 
fact,  not  previously  known,  that  the  bottom 


*  For  thaflrtt  pubUthad  aooountof  thia  valttable 
invantioD,  Ma  Meek.  Mag.,  Tol.  xl.,  p.  4M. 
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of  the  ritar  tbera  oomiitod  of  lirgo  rabble 
•tonet,  interinized  with  old  bat  lotid  timber 
for  a  coDiiderftble  depth,  not  leei  than  m 
feet,  ae  was  then  attinated,  bat  which  haa 
proved  to  average  twenty  feet ;  and  it  be* 
oame  evident  that  any  effort  of  pumping 
would  eaute  a  very  large  profitleaa  outlay  of 
money,  and  woald  result  very  mach  aa 
would  an  attempt  to  make  the  anrfaoe  of  a 
ateve  dry  by  withdrawing  the  water  above  it 
in  the  aame  way. 

The  principle  of  the  diving-bell  had  bees 
previoaily  spoken  of  by  many,  in  general 
and  indefinite  terms,  aa  being  probably  iue» 
fal  in  connection  with  the  system  of  iron 
eylinder  piles ;  and  it  waa  now  aerionsly 
disenseed  by  the  engineer  and  the  contrae* 
tors  in  all  its  forms,  from  the  employment 
of  divers  in  the  helmet  and  eaoutchone  dresa 
to  the  use  of  the  ordinary  diving-bell,  soa* 
pended  inside  the  eylinder  pile.  It  was  suf- 
ficiently obvions  that  the  cylinder  pile  itaelf 
might  have  the  character  of  a  diTing-bell 
given  to  it  by  securely  closing  the  top,  and 
by  forcing  air  into  it  until  this  had  acquired 
a  density  satBcient  to  force  out  the  column 
of  water ;  bnt  how  to  got  the  workmen  into 
and  ont  of  a  large  iron  vesael  so  dosed  upi 
how  to  carry  off  the  stones,  earth,  &e.» 
which  had  to  be  removed  from  its  interior^ 
and  how  to  introduce  the  concrete  and  brick* 
work  for  filling  it  up,  although  equally  ob* 
viona  as  conditions  that  mnat  be  satisfied 
(and  aatisfied,  too,  in  a  well-ordered  system 
to  be  carried  into  operation  aa  any  procMB 
vaual  in  a  properly- regulated  manufactory) 
were  difllenlties  at  ftrat  very  imperfeotly 
fiiolved. 

Mr.  John  Hughea,  aa  the  engineer  upon 
whom  it  devolved  to  devise  and  arrange  tho 
prelimtnary  works  and  mechanical  moana 
for  carrying  ont  the  contract  which  Pox, 
Henderson,  and  Go.  tiad  entered  into,  offend 
some  snggeationa  to  Sir  W.  Cubitc  and  to 
Sir  C.  Foi,  which  were  favourably  received, 
and  they  assigned  to  him  the  task  of  making 
the  drawings  and  acfaeme  complete,  of  con- 
Btruoting  all  the  neoeasary  apparatus,  and 
of  carry ing  it  into  operation.  This  duty  he 
performed,  and  haa  described  his  eontriv« 
ancea  in  a  paper  read  at  the  Institotion  of 
Civil  Engineers  laat  year.  A  technical  ac- 
oount  of  the  apparatus,  which  all  who  havo 
wen  it  pronounce  to  be  moat  ingenloua,  well 
ooMidered,  and  effective,  would  be  unsnited 
to  our  columna,  and  is  already  recofded  in 
the  proceedinga  of  tlie  Institution  of  Civil 
Engineers  )  bnt  we  may  quote  the  addreee 
of  Profesaor  Airy,  when  President  of  the 
British  Asaoeiation,  at  Ipawieh,  in  July  laat, 
as  conveying  a  popular  idea  of  it.  The  As- 
tronomer Royal  aaid — **  Considerable  iaa- 
portanoe*  hewever,  ia  attiched  by  nmineeri 


to  aome  of  the  proceisea  lately  introdnoed, 
eapecially  tliat  of  thrusting  down  an  air-tight 
tube  or  elongated  diviog-bell,  aapplied  with 
air  at  the  proper  presaure,  by  which  men  are 
enabled  to  perform  any  kind  of  work  under 
water,  in  almost  any  circnmstanoes,  and  in 
which  men  or  materials  may  be  transferred 
without  disturbance  of  the  apparatua,  by  a 
contrivance  bearing  the  same  relation  to  air 
which  a  common  canal-lock  does  to  water." 
That  the  working  of  thia  uaeftil  eontriv- 
anee  has  i>een  eminently  snooeaeful  may  be 
judged  by  the  fact  that  the  14  pilee  ia  the 
6trood-pier  of  Rochester-bridge  have  been 
excavated  40  feet  into  t^e  bottom  of  the 
Medway,  and  thia  waa  done  without  regard 
to  the  period  of  the  tide  or  of  the  day.    The 

?ressure  of  air  in  the  pile  averaged  aboot 
8  pounds  per  square  inch,  the  mcxtmimi 
being  nearly  26  pounds,  or  equivalent  to  a 
depth  of  60  feet  of  water.  In  the  Ro- 
chester-pier 13  of  the  piles  have  been  com- 
pleted to  a  depth  of  22  feet  in  the  bot- 
tom of  the  river,  and  the  nuutimum  presaure 
during  the  eiecution  was  about  15  pounds 
to  the  inch.  At  Chepstow  two  of  the  cy- 
linder piles  were  aenk  46  feet  below  the  bed 
of  the  river  by  Mr.  Hughea'  arrangemeBt» 
under  the  direction  of  Mr.  Bnii^i  the 
masimum  pressure  being  28  ponnds  to  the 
inch. 

After  satiafying  onrselvea  of  the  aolid 
character  of  the  completed  platform  for 
the  Strood-pier,  we  orosaed  over  to  witnesa 
the  ainking  of  the  14th  pile  for  the  Roches n. 
ter-pier  by  meana  of  the  apparatua  jaat 
noticed.  The  pile,  atanding  on  the  bot- 
tom of  the  river,  contained  water  to  the 
aaase  level  inaide  as  on  the  outaide,  whleh 
waa  7  or  6  feet  deep  at  the  commencement  of 
a  flood  tide.  Tlie  air  •pump,  driven  by  a  neat 
aix-horse  power  portable  ateam  engine,  being 
act  to  work,  the  pile  waa  free  from  water 
in  five  minutea,  the  workmen  then  paaaed 
through  the  cages  or  air-locks  and  deaoended 
to  the  bottom  of  the  river  and  proceeded 
with  the  excavation.  Bucket  after  bucket 
waa  aent  up  through  theae  air-locka  untfl 
aufficient  material  had  been  cleared  away  to 
adooit  of  the  cylinder's  further  descent.  I  he 
Bsen  were  then  recalled,  the  air  let  off,  and, 
aa  the  water  rose,  the  cylinder,  by  ita  own 
weight,  sank  to  a  new  footing.  The  pro- 
eeaa  is  thus  repeated  until  the  men  have  been 
enabled  to  carry  the  foundationa  to  the  ne- 
eessary  depth. 

To  say  nothing  of  the  oomplete  aafisty 
under  which  the  work  can  be  carried  on,  and 
the  email  space  of  the  waterway  occupied 
during  ita  progreaa,  the  advantages  clahned 
for  thia  ayatem  of  fdundations  are  their 
eheapnese  aa  compared  with  foundationa 
famed  by  meeai  of  ooffiMrdaaui,  whether  of 
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timber  or  Iron,  and  the  wonrity  with  which 
the  taperttraeture  cao,  without  introducing 
timbrr  piling,  be  raised  on  a  bed  of  rock  or 
of  earth,  known  to  be  equal  to  the  load  it 
has  to  carry.  Mr.  Hughei's  method  of 
•iokiof  thete  cylinder  piles  haa  added  to 
thete  adTtntagea  the  power  to  conttmct 
fonodatiooi  under  drcomatances  where  they 
have  hitherto  been  thought  impracticable; 
the  time  required  for  aooorapliabiog  a  foun- 
dation of  giyen  magnitude,  and  the  ooat  to  be 
incurred,  are  alio  reduced  to  a  certainty 
cafftble  of  exact  calculation.— 71fM«f. 


Sim  WILLI  Mf  burnrtt's  wooD-pms- 

SBKYING  PATBNT. 

iVtoy  Cbimet/,  February  7, 1852. 

The  hearing  of  Sir  William  Burnett's 
■ppiication  for  an  eitension  of  hit  Patent, 
granted  July  26, 1838,  for  improTements  in 
praanrriog  wood  and  oUier  vegetable  matters 
flNHu  decay  (and  which  was  about  expiring), 
took  place  on  the  abOYO  named  day,  before 
the  Right  Honourable  Lord  Cranworth,  the 
B%ht  Hononrable  Sir  Stophen  Lushington, 
the  Right  Honourable  Sir  Knight  Bruce, 
and  the  Right  Honourable  Sir  Edward 
Ryan. 

Sir  Frederidt  Thcsiger,  who  appeared  to 
support  the  appiioadon,  represented  to  their 
Lordsliips  that  Sir  William  had  dcTOted  a 
gieni  deal  of  his  time,  and  had  been  at  con- 
sidemUe  expense  in  prosecuting  his  experi- 
ments ;  that  firom  the  peculiar  nature  of  the 
inTondon,  it  necessarily  required  a  great 
number  of  years  hefore  its  efficacy  could  be 
satiafactoriiy  tested;  that  from  this  cause 
end  the  ineffieacy  of  preriously  made  dis- 
ooveries,  which  induced  persons  to  be  rather 
distrustful  of  new  inrentions,  it  had  been  a 
work  of  very  great  difflcalty,  and  one  re« 
quiring  a  greater  portion  of  time  than  the 
IMtent  allowed  to  be  oonsumed  in  inducing 
public  boarda  and  other  public  bodies  to 
adopt  the  invention,  so  aa  to  render  it  ade<- 
quatoly  remunerative.  He  then  proceeded 
to  call  witnesses  to  prove  the  efficacy  and 
▼alaabie  nature  of  the  invention,  both  as 
regarded  the  preservation  of  wood  and  can- 
Tee  ;  on  both  of  which  numerous  triala  have 
been  made,  end  the  superiority  of  the  pro- 
cess over  all  of  those  hitherto  adopted. 
Their  Lordships  having  satisfied  themselves 
on  tliese  points,  and  also  that  the  accounts 
were  satislbetory  i  and  no  opposition  being 
offered  to  the  apptleation,  granted  an  eiten* 
aion  of  the  Patent  for  a  period  of  seven 
years. 


■PKonricATioNa  op  xKoifan  patunts  iw. 

ROLLED     DURING    THB     WBBK     XNDINO 
MARCH  11.  1852. 

Timothy  Kbnrick,  of  E«^irbaston,  War- 
wick, iron-foander.  For  improvementt  im 
the  manufacture  qf  wrought  iron  tubu* 
Patent  d^ted  September  4,  1851. 

These  improvements  consist  in  enamelling 
and  glasiog  the  interior  surfaces  of  wrought 
iron  tubes. 

For  this  purpose  the  patentee  employs 
two  compositions— one  to  form  the  body, 
•nd  the  other  die  glased  sorface.  The  body 
glase  is  composed  of  100  lbs.  calcined  flinte, 
reduced  to  a  fine  powder;  75 lbs.  boraXf 
also  in  powder :  these  ingredients  are  fused 
into  a  mass,  and,  when  cold,  ground  hi 
water,  dried,  and  mixed  with  potter's  clay 
in  the  proportion  of  40  lbs.  of  the  composi- 
tion to  5  lbs.  clay,  and  sufficient  water  to 
produce  a  paste  of  a  creamy  consistence. 
The  glase  is  to  be  poured  into  the  tube,  and 
the  tube  turned  round  so  as  to  expose  every 
part  of  its  surface  to  be  covered  by  the 
pasty  mass.  The  second  gUie  is  then  ap- 
plied, in  a  state  of  powder,  over  the  whole 
interior  surface,  and  the  tube  is  then  heated 
in  a  muffie  until  the  glazes  are  melted. 
Should  the  whole  of  the  interior,  however, 
not  have  been  properly  covered  with  the 
surface  glase,  it  will  be  necessary  to  apply  a 
further  quantity  of  it,  and  to  reheat  the  tube 
sufficiently  to  vitrify  the  additional  quandty 
so  applied.  The  surface  glaze  is  composed 
of  100  lbs.  Cornish  stone,  117  lbs.  borax, 
35  lbs.  soda  aah,  35  lbs.  saltpetre,  35  lbs. 
sifted  slsck  lime,  13  lbs.  white  sud,  and 
50  lbs.  white  glass  in  powder.  These  seve- 
ral ingredienta  are  calcined  together,  ground 
in  water,  and  dried.  To  45  lbs.  of  the  mix- 
ture, in  powder,  is  then  added  1  lb.  of  soda 
aah,  and  they  are  mixed  together  in  hot 
water,  and,  when  dried,  produce  a  powder 
which  is  used  as  above  directed. 

The  patentee  obaerves.  In  conclusion,  that 
the  surfaces  of  caat  iron  tubes  have  hereto- 
fore been  enamelled  and  glased,  and  that, 
therefore,  he  claims  the  enamelling  and 
glazing,  in  the  manner  described,  the  inte- 
rior surfaces  of  wrought  iron  tubes  only. 

DoMoriaoB  Julian,  of  Sorgues,  France. 
For  improvements  in  extracting  the  co/cur- 
in§  pntpertiee  of  madder,  and  in  rendering 
W^iU  the  water  eeeple^ed  in  eueh  proeeeeee* 
Patent  dated  September  4,  1851. 

These  improvements  are  applicable  to 
madders  of  all  descriptions.  The  patentee 
takea  2  cwts,  of  ground  madder,  which  he 
places  in  a  vat,  and  adds  thereto  115  to  118 
gallons  of  water,  according  to  the  degree  of 
fineness  of  the  madder.  He  then  runs  the 
liquid  madder  into  a  filter  composed  of 
woollen  doth,  strained  over  a  liume,  and 
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•npported  Inside  a  large  vat,  which  shoald 
be  protided  with  a  tap  for  the  purpose  of 
dmwing  off  the  water  which  passes  through 
the  filter.  The  filter  itself  should  be  capa- 
ble of  containing  six  cwti.,  lo  that  it  may 
be  filled  by  repeating  the  (abore  operation 
three  times.  After  all  the  water  has  paised 
through,  the  pasty  mass  of  madder  is  placed 
in  hags  and  subjected  to  pressure  in  a  hy- 
draulic or  other  suitable  press,  for  the  pur- 
pose of  expressing  all  the  remaining  water, 
which  is  to  be  added  to  that  already  con- 
tained in  the  Tat.  The  madder  is  then  to 
be  dried  by  exposing  it  in  a  suitable  cham- 
ber to  heat  of  from  120''  to  160°  Fahren- 
heit,  and  when  dry  it  is  to  be  thoroughly 
nixed,  so  that  every  part  of  it  nay  be  of 
equal  quality.  In  this  state  it  is  celled 
flowers  of  madder,  and  a  given  quantity  of 
it  will  l>e  found  to  produce  a  better  effect  in 
dyeing  than  an  equal  weight  of  madder  not 
BO  prepared.  It  also  gives  the  Turkpy  red 
to  calico  dyers,  and  facilitates  the  dyeing  of 
irooL 

The  waters  which  have  been  obtained  as 
above  mentioned,  are  placed  in  vats  capable 
of  holding  from  2500  to  3000  gallons,  and 
■objected  to  a  temperature  of  about  7 if 
to  85**  Fahrenheit,  to  induce  alcoholic 
fermentation.  If  this  should  not  take 
place  in  five  or  six  days,  a  small  quan- 
tity of  hot  water,  having  barm  dissolved 
therein,  is  to  be  added.  The  strength  of  the 
liquor  will  be  at  first  from  S""  to  8®  Baume, 
but  aa  soon  as  fermentation  has  commenced 
it  will  not  be  more  than  1°  or  2^  The  fer- 
nented  liquor  is  subsequently  submitted  to 
distillation,  for  the  purpose  of  obtaining 
spirit  therefrom. 

Hbnry  Alvebd  Jowctt,  of  Sawley, 
Derby,  engineer,  and  John  KiaKHAM,  of 
Peckham,  Surrey,  engineer.  Fbr  improve' 
mentt  in  hydraulic  telegraph*  and  m  making 
eignaU.     Patent  dated  September  4,  1852. 

Clainu. — 1.  Certain  arrangements  where- 
by the  driver  of  a  railway  carriage  or  train 
can  always  ascertain  how  far  the  last  pre- 
ceding carriage  or  train  is  ahead — that  is  to 
say,  in  so  far  as  regards  the  employment  of 
an  indicator  on  the  honr-glasa  principle  in 
combination  with  the  means  by  which  the 
lane  is  actuated. 

2.  Certain  arrangenenta  for  the  preven- 
tion of  accidents  in  railway  tmnnela,  and  at 
other  points  of  railways. 

3.  Five  several  improvements  in  hydraulic 
telegrsphs. 

4 .  An  apparatus  for  enabling  the  guard 
of  a  railway  carriage  or  train  to  communi- 
cate with  the  driver  thereof. 

PiBftKB  Arm  AMD  Lbcomtb  dr  Fon- 
TAiNBMOBBAU,  of  South-strcot,  Finsbury. 
F&r  eeriain  imprwemenlM  in  preurtnng  ani- 


mal iuhttaneee  from  deeag  by  means  of  a 
eompoiition  applicable  to  the  cure  of  certain 
diteates.  (A  communication.)  Patent  dated 
September  4,  1852. 

These  improvements  consist  in  the  em- 
ployment of  metallic  salts,  but  principally 
of  sulphate  of  zinc  in  aqueous  solution,  for 
the  preservation  of  corpses,  and  anatomical 
parts,  and  animal  substances  generally,  and 
to  the  cure  of  wounds  and  external  diseases. 

For  the  preparation  of  the  sulphate  of 
line,  any  salt  of  that  metal  may  be  en- 
ployed  ;  but  the  patentee  prefers  to  employ 
metallic  sine  in  a  granulated  state.  Thia  lie 
dissolves  in  such  a  proportion  of  dilute  aul- 
phuric  acid  as  to  produce  a  solution  of  a 
streogth  of  about  Z(f  to  40""  Baum^  After 
allowing  the  solution  to  stand  for  a  tine 
sufficient  to  cause  the  deposition  of  the 
foreign  matters  held  in  suspension,  be  de- 
cants the  clear,  and  enploys  it  in  the  pre- 
serTation  of  corpses  by  injecting  throogb  aa 
artery.  If  the  subject  la  to  be  exposed  to 
the  air,  or  kept  in  a  naked  state,  the  paten- 
tee reoonnends  that  a  third  part  by  weight 
of  spirits  of  turpentine  should  be  mixed 
with  the  solution ;  he  enploys  alao  other 
essences  when  odours  of  any  partioQlar  kind 
are  required,  and  ooloura  the  fluid  red. 

When  animal  substances  are  to  be  pre- 
served by  immersion,  the  solution  is  made 
in  the  same  way  as  above  mentioned,  only 
that  it  is  enployed  at  a  strength  of  20^  to 
25°  Baum^.  If  the  solution  is  to  be  en- 
ployed  for  purifying  roons  fron  the  taint  of 
deoomposiog  organic  matters,  it  ia  used  of 
a  strength  of  about  10«  Baum^. 

For  the  cure  of  wounds,  the  solution  is 
prepared  in  a  highly  concentrated  state, 
and  reduced  to  3^  to  4°  Baun^,  by  the  nix- 
ture  therewith  of  decoctions  of  linseed, 
narsh-nallow,  and  other  emollient  herbs. 
In  this  state  it  is  used  by  saturating  Unt, 
and  applying  it  to  the  wound.  The  solution 
may  also  be  reduced  to  2°  or  3°  Bann^  and 
used  aa  a  wash  for  the  hands. 

Cteisw.— 1.  The  application  of  metallic 
salts,  but  principally  of  sulphate  of  ainc  at 
the  degrees  of  strength  nentioned,  or  there- 
abouts, for  the  preservation  of  corpses,  ana- 
tonic  parts,  and  aninai  subatances  In  gene- 
ral from  decay. 

2.  The  application  of  the  solutiin  do- 
scribed,  conbined  with  enollient  sobstanecs 
to  the  cure  of  wounds,  and  other  ainiler 
extemsl  diseases  of  the  hunan  body. 

Baron  Chablbs  Wbttbbstbot,  of 
Grosvenor  -  street,  Conmercial-road.  iPbr 
improvemente  in  preeerving  animal  and 
vegetable  enbetancee.  Patent  dated  Septem- 
ber 4,  1851. 

The  first  part  of  this  ioTention  eonsiata 
in  preserving    aninai  and  vegetable    sub- 
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•tancfls  bj  drying  the  lame  when  mixed  with 
flour  of  com  or  potatoet ,  and  padcing  them 
in  air-tight  cases.  The  patentee  takes  beef 
or  mutton,  and  ha? ing  removed  the  fat  and 
bones,  he  cuts  or  chops  the  meat  into  small 
pieces,  which  he  mixes  with  flonr,  and  then 
exposes  to  a  gradnalljr  increasing  heat  (say 
from  7<^  to  120"*  Fahrenheit),  in  a  snitable 
ebamber,  spreading  the  same  on  wire  cloth 
or  retienlate  trays,  in  order  to  admit  of  the 
air  noting  equally  on  erery  part  thereof. 
When  dry,  wbidi  will  be  readily  ascertained 
by  tbe  raponr  ceasing  to  arise,  the  meats  or 
▼egetebles  are  removed  and  packed  up  in 
bottlce,  earthen  jars,  glazed  inside  and  out 
with  a  glase  that  does  not  contain  lead.  The 
eorka  or  stoppers  of  the  bottles,  l>efore  being 
inserted,  are  dipped  into  melted  beeswax,  and 
tlieir  ontaide  is  covered  with  pitch  and  pow- 
dered coke.  When  the  materials  are  packed  in 
wooden  barrels,  the  whole  of  the  exterior 
thereof  is  coated  with  pitch  and  powdered 
ooke.  The  coke  powder  may  be  also  advan- 
tageonsly  used  to  ftU  completely  the  interior 
of  botdM,  jars,  or  barrels,  partially  filled 
with  meat  or  vegetables  dried  and  prepared 
as  aforesaid,  care  being  taken  that  the 
materials  are  oorered  from  contact  with  the 
coke  employed. 

The  second  part  of  the  invention  has  rela- 
tion to  the  preservation  from  decay  of  can- 
vas and  other  similar  fabrics.  For  this  pur- 
poae  the  patentee  takes  fresh  burnt  lime, 
wliieh  he  slacks  with  water  to  reduce  it  to 
powder,  and  he  adds  thereto  one  part  of 
powdered  resin  for  every  ten  parts  of  lime. 
These  materials  he  diffuses  in  hot  water,  and 
sprinkles  through  a  sieve  over  the  surface  of 
the  canvas  or  fi&ric,  using  a  brush  to  cause 
the  same  to  penetrate  well  into  the  fibres  of 
the  cloth.-  Simultaneously  with  this  opera- 
tion, be  also  sprinkles  the  canvas  with  a 
mixture  of  ten  parts  of  linseed  to  one  part 
of  sperm  oil.  The  canvas  or  fabric  is  ready 
for  use  as  soon  as  dry.  Sixteen  pounds  of 
the  lime  mixture  and  two  gallons  of  oil  will 
be  foand  sufllcient  to  prepare  in  this  manner 
1000  yards  of  canvas. 

Gail  Bokobm,  jun.,  of  Galveston, 
Texas,  manufacturer.  Fbr  trnprovemenit  in 
ih9  tr^aimtnt  tf  certain  animal  and  vege- 
iakU  nt6$tanee»  to  rendtr  tkem  more  eon" 
vemeni  jfvr  use  ae  artielee  of  food,  and  for 
their  better  preeervatUm.  Patent  dated 
September  5,  1851. 

These  improvements  consist  in  manufac- 
tnring  meat  biscuits  by  combining  the  nutri- 
tive properties  of  animal  flesh  in  a  concen- 
trated state  with  farina,  flour,  meal,  or  pnl- 
verised  biscuit,  and  then  drying  or  baking 
the  same. 

The  patentee  selects  meat  of  any  descrip- 
tion in  good  cottdttioni  and  boils  the  same 


by  the  aid  of  steam  until  the  whole  of  the 
nutritive  principles  are  extrActtd.     He  then 
strains  the  liquor,  end  after  allowing  it  to 
stand,  to  give  time  for  any  suspended  im- 
purities to  settle,  be  evsporates  the  same 
in  the  vacuum  pan,  or  by  other  suitable 
means,  to  the  consistence  of  thick  treacle, 
skimming    off   the    fatty    portions    which 
rise  to   the   surface,  and  adds,  while  still 
in    a   hot    state,   a    suflieient  quantity  of 
flour  meal  or  pulverized  biscuit,  to  pro- 
duce a  stiff  dough,  which  he  kneads  well, 
and  rolls,  or  prfises,  and  cuts  into  the  form 
of  biscuits.    These  biscuits  are  then  dried 
or  b4ked  in  au  oven,  and  afterwards  packed 
in  air-tight  cases  or  bags  to  preserve  them 
for  use.    Or  they  may  be  ground  or  reduced 
to  powder,  and  packed  in  that  state  in  sir- 
tight  cases  for  preservation. 

For  the  purpose  of  making  soup,  the 
powdered  meat  biscuit  is  mixed  with  hot 
water,  and,  after  standing,  is  boiled  with  the 
addition  of  ssJt  and  other  condiments  to 
render  it  palateable. 

By  treating  meat  and  flour  in  this  way, 
an  srtide  is  obtained  extremely  portable, 
capable  of  being  preserved  for  a  consider- 
able period  of  time,  and  not  liable  to  be  at- 
tacked by  weevil. 

C/ctm.— The  mode  of  treating  animal  and 
farinaceous  substances  by  combining  the 
nutritive  properties  of  flesh,  in  the  state  of 
concentrated  extract,  with  farina,  flour,  meal, 
or  pulverised  biscuit,  and  then  baking  or 
drying  the  same,  to  render  them  more  con- 
venient for  uae,  and  for  the  purpose  of  their 
better  preservation. 

William  Imray,  of  Milton-road,  Liver- 
pool. For  improoemente  in  the  menii^e- 
ture  qf  brieke.  Patent  dated  September  4, 
1851. 

These  improvementa  have  relation  to  the 
mannfaeture  of  bricks  from  polverixed  c^ay 
or  brick  earth  by  compreasion,  and  constat 
of  an  arrangement  of  machinery  for  effectinf 
this  object^  in  which  the  necessary  pressure 
on  the  brick  earth  in  the  moulds  is  produced 
by  cams  acting  on  sliding  pistons  fitting  into 
the  sides  of  the  moulds.  The  moulds  and 
their  appendages  revolve  horisontally  around 
a  vertical  spindle,  and  receive  the  brick  earth 
in  their  revolution  from  a  hopper  placed 
above. 

C^atm.— The  mode  described  of  combin- 
ing mechanical  parts  into  a  machine  for  ma- 
nufscturing  bricks. 

John  Poad  Drake,  of  St.  Austell,  Com<- 
wall.  For  in^opemente  in  eonetrueting 
thipe  and  other  veetele,  and  in  proptUing 
shipt  and  other  veetele.  Patent  dated  Sep- 
tember 4,  1851. 

The  '*  improvementa  in^constracting  ships 
and  other  vessels"  have  relation  to  vessels 
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built  of  wood  alone  and  of  iron  and  wood 
oombined,  and  are  principally  bawd  on  a 
former  patent  granted  to  Mr.  Drake. 

The  **iaiproTeiDrat8  in  propelling  "  baTO 
relation  to  a  metbod  of  adapting  tbe  eitent 
of  immprsion  of  tbe  floata  of  paddle- wlicela 
to  the  immersion  of  the  Teasel  under  light 
and  heavy  loads ;  and  to  the  constmction  of 
paddle  -  wbeels  of  the  **  feathering  "  and 
dmm  olass»  tbe  latter  being  made  hollow  to 
assist  in  floating  tbe  Teasel  in  case  of 
emergency. 


KBOSMT  AHSAlOAir  1»ATEMT8. 
(From  the  Franklin  Journal.) 

Fob,  am  Imp&otbubnt  in  Card 
Qexkdbrs.    Biehmrd  jKi/aon. 

Claim. — Wbat  I  daim  ia,  an  inatramont 
for  grinding  or  sbarpening  wool,  coctooy  or 
otber  cards,  made  witb  seetorial  card  tcetbi 
wbich  are  so  bent  at  tbe  beel  aa  to  make  tbe 
aharp  edge  more  prominent  than  its  oppoaite 
and  broad  edge,  together  with  its  application 
to  tbe  card  that  ia  to  be  groand,  in  aneh  a 
direction  as  to  canse  tbe  sharp  edge  of  tbe 
teetb  of  the  grinder  to  be  firat  presented  to, 
and  enter  among  the  teetb  of  the  card. 

Fob  am  Impbotbmbnt  in  Dagubrbb- 
OTTPR  Apparatus.  IF.  Lewii,  W,  H» 
JUuriff,  ^  /.  LetoU. 

daim, — We  claim,  firat,  the  constmction 
of  a  camera- box,  with  a  erota  opening  or 
mortise,  to  reoeiTo  a  sliding  frame,  that 
earriea  both  an  object  glaaa  and  the  da> 
guerreotype  plate,  as  described. 

Second.  The  constmction  and  application 
of  a  eliding  frame  witb  a  division  to  receive 
a  frame  carrying  an  oblong  object  glaaa,  so 
formed  aa  to  be  placed  either  Tcrtically  or 
horixontally,  aa  described  and  sbown. 

Tbird.  The  constmction  of  the  slide  so 
aa  to  reeeiTe,  in  tbe  other  diTision,  a  da- 
guerreotype plate  in  a  frame,  snch  frame 
being  preaaed  in  place  by  springs,  and  held 
in  place  by  blocka  taking  notohea  in  the 
frame,  aa  deacribed  and  abown. 

Fob  an  Impbovrmbnt  in  Suing  and 
Dtbino  Yarnb.    Alonxo  JBmcoih* 

Gfeimt.— First,  the  oondncting  of  yarn  or 
thread,  from  aection  or  warper  beama,  directly 
into  and  through  the  size  or  colonriog  liquids, 
to  the  pressure  rollers,  by  a  series  of  rollers, 
more  or  less  in  number,  placed  aa  nearly  in 
contact  witb  each  other  as  the  nature  of  the 
eaee  will  admit,  tbe  closer  the  better,  suffix 
dent  space  being  allowed  between  the  filed 
rollers  for  the  paasage  of  the  yarns  or 
threada,  thua  enabling  the  said  rollers  to 
operate  aa  gnidea  to  each  and  all  tbe  threada, 
to  prevent  them  from  mattiBg  or  clingfaiig 
together,  and    auperaeding   the  othorwiie 


neoeaaary  nia  of  reeds,  raddks,  or  otlMr 
separators. 

Second.  I  claim  tbe  taking  or  making  of 
a  weaver'a  leaae,  or  series  of  leaaea»  at  the 
oommenoement  of  the  proceaa  of  warping 
or  beaming  of  yam  or  thread  on  aection  or 
warper  beama,  and  at  proper  intervale  on  the 
same,  to  correifpond  with  required  lengths 
of  yarna  or  threada  on  wesTing  beansa,  and 
preaerving  the  aame  throughout  the  aising 
and  drying ;  thua  dispensing  with  the  use  of 
hacka,  or  leaae  takera,  in  the  dreaaer,  and  the 
otherwiae  neceaaary  atoppage  of  the  dresssr 
or  siBer,for  the  purpoee  of  tyhagor  twiatuig 
together  each  separate  thread. 

Fob  Impboybmbnts  in  PntKTiirtt- 
PBBaaBs.    Tkoma9  H,  Doi§9. 

The  nature  of  my  invention  eenaiBta  in 
hanging  the  platena  and  type  beda  of  print* 
ing-preasea  on  eranka  on  patldlel  ahaftB, 
which  are  so  arranged  that  the  platena  and 
type  beda  are  alwaya  parallel,  or  nearly 
psmUel  to  each  otiMr,  during  the  retolntioBB 
of  the  abafta. 

Ctoteif . — Having  thus  fully  deaoribed  the 
nature,  conatrnetion,  and  operation  of  my  in- 
vention,  I  will  prooeed  to  state  what  I  daim  i 

Firat  Hanging  the  type  bed  and  platen 
upon  cranks  on  rotating  ahalta,  arranged 
and  operating  in  the  manner  anbatantiaHyas 
herein  described. 

Second.  The  spring  pressor  attaobed  to 
tbe  type  bed,  or  platen,  for  the  purpoee  of 
pressing  the  band,  communicating  motion 
to  the  sheet,  against  the  opposite  aurfaee  of 
the  platen  or  bed,  and  causing  it  to  be  mored 
at  precisely  the  same  speed  as  the  bed  and 
platen,  substantially  aa  deeeribed. 

Third.  The  arrangement  for  carrying  and 
giving  motion  to  the  inking  roller,  jconaiatiBg 
of  the  barrel,  the  bars,  the  lever  aprlngs, 
and  band,  combined  together  and  witb  tiie 
above  type  bed  and  platen,  in  tbe  manner 
substantially  aa  set  fbrth. 

Fon  AN  Impboybmbnt  in  Railboad 
Car  Whbbls.    NehtmUA  Hod§€. 

My  invention  consists  in  making  a  car 
wheel  in  not  less  than  two  eonoentrie  paita, 
and  connecting  these  parte  by  vuleaiaiied 
India-rabber  or  other  andogons  dastic  ma- 
terial interposed  between  them,  whereby  the 
annular  or  outer  part  of  the  wbed  la  taian- 
lated  from  the  central  or  inner  pari,  bye 
substance  that  will  not  transmit  TibratioM 
from  the  rim  to  the  centre  or  axle  of  the 
wbed,  whether  such  vlbratioDS  be  lateral  or 
radial  in  direction. 

CVaJm.— What  I  claim  aa  my  InTontion  Is, 
connecting  the  tread  or  rim  of  a  ear  wheel 
to  tbe  bub  or  central  part  thereof,  by  means 
of  India-rabber  or  other  analogooa  elaitii 
flSBterid,  such  elastie  materld  beteg  eon* 
neoted  with  the  outer  periphery  of  the 
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tftl  ptrt  of  the  whMl  by  ft  groove  on  the 
latter  or  its  equiYtleut)  and  to  the  Inner 
periphery  of  the  rim  also  by  a  groove  there- 
on, or  ite  equivalent ;  the  India-mhber  hold- 
ing itself  in  both  groovei  by  ite  eleetioity, 
and  giving  to  the  wheel  lateral  aa  well  U 
radial  elaaticity,  ae  herein  deaeribed. 

I  also  claim  the  grooved  aegmente,  ooa* 
itrocted  sabitantially  es  herein  described, 
and  interposed  between  the  India-rubber 
and  the  rim,  for  the  purpose  of  fhellitating 
the  insertion  of  the  India-rubber  into  the 
space  between  the  rim  end  central  part  of 
the  wheel,  and  its  removal  therefrom,  ae 
herein  set  forth. 

Foft  iMPROwmNTa  in  Railroad 
Swrrcii.    DavM  P.  PMUipt, 

CJafjw.-— Having  thus  described  my  in- 
vention and  improvementa  In  the  seU^adjutt- 
ing  and  locking  switch  for  raUroads,  I  wish 
it  to  be  understood  that  I  am  aware  that  the 
relative  position  of  the  switch  with  the  main 
track,  or  turnout,  or  sideling  track,  baa  been 
changed  by  the  action  of  mechanism  attached 
to  the  cars,  as  well  at  by  device  attached  to 
the  locomotive  in  various  ways  ;  and  there- 
fore I  do  not  claim  changing  the  switch  by 
apparatus  or  devices  actuated  by  the  cars  or 
locomotives;  nor  do  I  Claim  constructing 
and  operating  a  switch  composed  of  a  single 
mOTeable  section  of  the  main  rail ;  bat  what 
I  do  claim  aa  my  invention  and  improvement 
is,  the  employment  of  the  additional  move- 
able sections  in  combination  with  the  aec- 
tions  forming  the  switch,  whereby  the  late- 
ral movement  of  eaeb  ia  halved  or  divided 
in  oppoaite  directions,  and  a  more  regular 
curve  ia  produced  than  that  resulting  from 
the  use  of  the  single  moveable  section  or 
awltch,  and  thereby  insuring  safety— the 
weight  of  the  train  of  cars  on  one  section  of 
the  eWitch  forming  a  lock  te  the  other  sec- 
tion, as  one  section  cannot  move  without  the 
other  till  the  train  of  cava  shall  have  paaaed 
therefrom,  aa  herein  fully  set  forth.  I  also 
claim  the  combination  of  the  double  central 
lever  bars  with  the  central  connecting  rock 
ahaft,  having  two  cranks  projecting  in  oppo- 
aite directions,  to  which  arc  attached  the 
croaa  ban  fbr  uniting  the  double  sections, 
whereby  the  switch  It  adjusted,  as  fully  set 
forth  and  shown  in  the  drawinga. 

Fo»  AW  IiirnovaMaMT  ih  Wiem  vok 
MAKING  PiLt  ly  WoVBW  Fab&ics.    J?ra*- 

The  nature  of  my  invention  consists  in 
combining  with  the  flat  pile  of  figuring  wire 
employed  in  the  weaving  of  looped  or  piled 
Ikbrice,  and  attached  to  one  end  thereof,  a 
weight  projecting  fiom  the  lower  edge,  ao 
that  when  such  wires  are  depoiited  In  the 
open  ahed  of  the  warps»  and  during  the  op»- 
latkm  of  beatiog  up  witii  ^  Uy,  tiM  pi«- 


ponderance  of  the  aaid  weight  wiU  retain 
the  wire  in  the  proper  position* 

ChUm.-^l  do  not  limit  myself  to  aily 
particular  form  or  mode  of  attaching  the 
weight,  aa  this  may  be  varioualy  modified. 
What  I  claim  as  my  invention  is,  combining 
with  the  fiat  pile  or  figuring  wire  employed 
in  weaving  looped  or  piled  fabrics,  and  at« 
taehed  to  or  near  one  end  thereof,  a  weight, 
for  the  purpoee,  and  in  the  manner  iub- 
stantially  as  described* 
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Alexander  Parkas,  of  Birmingham,  for  improve* 
ments  in  separating  silver  firom  other  metals. 
March  8 ;  six  months. 

Edward  Moseley  Perkins,  of  Mark-lane,  London, 
for  Improvements  in  the  manufacture  of  cast  metal 
pipes,  retorts,  or  other  hollow  castings.  March  8; 
six  months. 

James  Graham,  of  Camden-grove,  Peekham, 
Snrrey,  fbr  improvements  in  treating  mw  contain- 
ing sine  and  the  products  obtained  thereflrom. 
March  8;  six  months. 

James  Waiibrough,  of  Albert-road,  Mile-end, 
manufacturer,  and  William  Allen  Turner,  of  Fish- 
street-hill,  Lon<ton,  merchant,  for  improvementa 
in  the  manufacture  of  flocked  fabrics.  March  8 ; 
six  months. 

Frederick  George  Underhay,  of  Well's  -  street, 
Gray's  Inn-road,  engineer,  for  improvements  in 
apparatua  for  regulating  the  supply  of  iR'ater  to 
watei^losets  and  other  vessels,  and  in  taps  or  cocks 
for  drawing  oflf  liquids.    March  8 ;  six  months. 

Enrico  Angelo  Ludovioo  Negretti  and  Joseph 
Warren  Zambra,  both  of  Hatton-garden,  London, 
meteorological  instrument  makem,  fbr  improve- 
ments in  thermometers,  barometers,  gauges,  and 
ether  instruments  for  ascartainfng  and  registering 
the  temperature,  pressure,  density,  and  specific 
gravity  of  aeriform  fluids  and  liquids,  or  solid 
bodies.    March  8 ;  six  months. 

Alfted  Vincent  Newton,  of  Chancary-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  improvements 
In  machinery  for  combing  vrool  and  other  flbrous 
substances.  (Being  a  communication.)  March  8; 
six  months. 

George  Wright,  of  Sheffield,  and  also  of  Rother- 
ham,  York,  arti*t,  for  improvements  in  stoves, 
grates,  er  fire-places.    Mareh  8 ;  six  months. 

William  Edward  Newton,  of  Chancery  -  lane, 
Middlesex,  civil   engineer,  for  improvemenu  in 

£  repelling  vessels.  (Being  a  communication.) 
[arch  8;  six  months. 

Joshua  Crockford,  of  Southampton-place,  Mid- 
dlesex, gentleman,  for  improvements  in  brewing, 
and  in  brewing  apparatus.    March  8 ;  aix  months. 

Augustus  Turk  Forder,  Of  Leamington  Pri«m, 
Wat  wick,  solicitar,  for  an  Improved  fonder.  March 
8;  six  months.  *  ,  « 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co..  of  Fleet-street,  London,  patoafc 
agonts,  for  improvements  in  presses  and  in  press- 
inir.  (Being  a  commo&icatloa.)  Mareh  8|  aU 
months. 

Charles  Augustus  Preller,  of  Abchurch-lane. 
London,  merchant,  for  improvements  in  the  prepa- 
ration and  preservation  of  skins,  and  animal  saA 
Tegetable  substances.  (Being  a  communicatiot).) 
March  8;  six  months. 

Uriah  Beott,  of  OroTO-atreet,  Camden  •>  town, 
MMdleaex,  engineer,  for  improvomeats  ia  wheeU 
and  in  springs,  and  spring-bearinna  for  carriages. 
Mareh  8 ;  six  months. 

John  Henry  Johnson,  of  Lincoln*s-inn  Fields, 
mddlasex,  and  of  Glasgoir,  for  Improvemonta  Ih 
iraatLaf  eaipets  and  otiMr  mbrles,  aad  in  the  ma- 
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cfaineiy  or  apparaftut  employad  thefeln.    (Being  a 
communlcfttfoii.)    March  8;  aizmontlu. 

Walter  Young,  of  Springfield  Ironworks,  Salford, 
Lancaster,  milTwright  and  engineer,  for  an   im- 

SOYement  or  improvements  In  steam  engines, 
arch  8;  six  months. 

Alexander  Cuningham,  of  Glasgow,  Lanark, 
North  Britain,  ironmaster,  for  improvements  in 
the  treatment  and  application  of  slag,  or  the  refUse 
matter  of  blast  IVirnaces.    March  8 ;  six  months. 

William  Pldding.  of  the  Strand,  Middlesex,  gen- 
tleman, for  Improvements  in  mining  operations, 
and  in  the  machinerj  or  apparatus  conneoted  there- 
with.   March  8 ;  six  months. 

Peter  Van  Kempen,  of  West  Ham,  Essex,  ac- 
countant, for  an  improved  refrigerator  to  be  used  in 
brewing,  distilling,  and  other  similar  useAil  pur- 
poses. (Being  a  oommunieation.)  March  8;  six 
months. 

William  WiUcocks  Sleigh,  physician  and  surgeon, 
of  London,  for  a  counteracting  reaction  motive- 
power  engine.    March  8 ;  six  months. 

Alexandre  Uediard,  of  Rue  Taitbout,  Paris, 
gentleman,  for  certain  Improvements  in  rotary 
steam  engioes.    March  8;  six  months. 

Paul  Rapsey  Hodge,  civil  and  mechanical  engi- 
neer, of  Adam -street,  Adelphi,  Middlesex,  for 
certain  improvements  in  the  construction  of  rail- 


ways and  railway  oaniages,  parte  of  which  are 
applicable  to  carriages  on  common  roads.  (Being  a 
communication.)    March  8 ;  six  months. 

Thomas  Ellison,  of  Queen's  -  road,  Penton- 
vllle,  Middlesex,  painter,  plumber,  and  glaster,  for 
certain  improvements  In  the  manufacture  of  imita- 
tion marbles,  granites,  and  all  sort«  of  atones. 
March  8 ;  six  months. 

Pierre  Henri  Bareau,  of  Paris,  manofaeturer,  for 
certain  improvemeota  in  the  manufacture  of  ear- 
peta,  velvets,  and  other  fabrics.  'March  8;  aix 
months. 

William  Smith,  of  Park -street,  Oroevenor- 
square,  civil  engineer,  and  Archibald  Smith,  of 
Prinoes-etreet,  lieiceater-square,  engineer  and  ma- 
chinist, for  certain  impiovemeota  in  electric  and 
etectro-magnetic  telegraph  apparatus,  and  in  the 
machinery  for  and  method  of  making  and  laying 
down  submarine,  submerged,  and  otlier  such  lines. 
March  8;  six  months.      • 

Colin  Mather,  of  Salford,  Lancaster,  machine- 
maker,  and  £me«t  RoliTs,  of  Cologne,  Prussia,  gen- 
tleman, for  certain  improvements  in  printing, 
damping,  stiffening,  opening,  and  spreaduig  woven 
fabrics.    March  11,  six  months. 

Benjamin  Goodfellow,  of  Hyde,  Cheater,  engi- 
neer, for  improvements  in  boilers  for  generating 
steam.    March  11;  six  months. 
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J.  C.  Stokes  ....M Birmingham Tap. 

O.  Fletcher,  and  Co.  ...  Wolverhampton  Metallic  lath  for  beds,  aofaSr 

couches,  &e. 
H.  Swift Ipswich M.M Gutter  or  water-channel   for 

footpaths  and  ways. 
P.Pearson Manchester Machine    for  lotding    paper 

bags. 
W.  Auttin  ^....  Famham Set  of  bricks  for  building  walla, 

&c. 

H.  Kenyon m...  Liverpool Fluted  mill-tooth. 

J.  Kealy... Oxford-atreet Knife  for  turnip-cutters,  &c. 

H.  Jones Birmingham.. Meaauring  tap. 

J.  nnlay  Glaagow Induction  Ventilator. 

G.  Benda Baainghall-atreet Fastening;  for  Porte  Monnales, 

and  other  articles. 


March  4 
5 

SI60 
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8169 

S16S 

3164 

8 
9 

8180 
SI66 
8167 
SI68 
8169 

March  6 
11 
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878 
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(Patentee,  Mr.  John  Simpson  Leake,  of  Whitehall  Salt  Workf ,  near  Sandbach,  Chatter.    Patent  dated 

September  18, 1851.    Specification  enrolled  March  18,  1852.) 

Speeifleaiion, 

Mt  inTention  consists  of  an  improved  arrangement  of  maehinery  or  apparatus, 
whereby  the  process  of  manufacturing  salt  from  brine  is  greatly  accelerated,  and 
the  labour  attending  the  same  also  much  reduced.  Fig.  1  of  the  annexed  engravings 
exhibits  a  plan,  fig.  2  a  side  elevation,  and  fig.  3  an  end  elevation  of  this  improved 
arrangement  A  A  is  a  salt-pan  of  the  ordinary  construction;  BB  rails  placed 
between  the  pans ;  and  C  C  a  hurdle  or  truck,  with  perforated  floor  or  bottom, 
which  runs  on  wheels  on  the  rails  B  B,  and  has  hinges  at  D  D  to  enable  it  to  be 
tilted  over  at  the  end  of  each  traverse  of  the  pan.  The  hurdle  or  truck  is  loaded 
with  salt,  and  then  drawn  or  pushed  along  the  rails  (the  pan  being  exposed  as 
usual  to  the  action  of  fire)  during  which,  part  of  the  brine  returns  still  in  a  state  of 
hot  solution  into  the  pan,  through  the  holes  in  the  floor  or  bottom  of  the  hurdle, 
while  the  remainder,  or  all  that  attains  the  concentrated  state  in  the  course  of  each 
traverse  of  the  hurdle,  is  on  its  arrival  at  the  opposite  end  of  the  pan,  shot  into 
warehouse  boats  or  trucks  placed  there  for  its  reception.  No  heat  is  thus  wasted  in 
partial  or  imperfect  evaporation  of  the  brine,  and  nearly  all  the  labour  at  present 
incurred  in  shifting  the  salt  by  barrows  and  other  means  is  avoided. 

And  having  now  described  the  nature  of  my  said  invention,  and  in  what  manner 
the  same  is  to  be  performed,  I  declare  that  what  I  claim  as  my  invention,  in  relation 
to  the  manufacture  of  salt  from  brine,  id  the  passing  of  the  materials  over  the  top  of 
the  pans  by  means  of  wheeled  or  other  trucks  or  hurdles  running  on  rails  placed 
for  that  purpose  between  the  pans,  and  having  perforations  in  the  floors  or  bottoms 
thereof,  through  which  part  of  the  brine  is  returned  in  a  state  of  hot  solution  into 
the  pans,  while  the  remainder  or  all  that  attains  during  each  traverse  of  the  hurdle, 
in  the  concentrated  state, — that  is  the  salty^is  carried  forward  and  discharged  into 
the  warehouse  boats  or  trucks. 


ON  THB  USB  OV  BLKOTAO-lfAeinTISM  ON  RAILWAYS. 


Galvanism  has,  of  late  years,  become 
of  considerable  importance  in  the  arts, 
and  its  use  appears  likely  to  become  still 
more  extended.  It  is  employed,  for 
instance,  for  telegraphs,  electro- plating, 
and  even  for  medicinal  purposes  ;  it  lias 
the  property  of  imparting  magnetism  to 
iron,  and,  far  different  from  the  common 
magnet,  the  attraction  of  electro*mag- 
netism  is  one  of  great  force.  If  a  bar 
of  soft  iron  be  coiled  with  copper  wire, 
and  a  current  of  galvanism  passed  along 
the  wire  from  even  only  a  moderate* 
sized  battery,  it  will  impart  such  force 
of  attraction  to  the  iron  as  to  cause  It  to 
suspend  a  weight  of  2,000  lbs.  or  8,000 
lbs. — that  is,  a  weight  of  a  ton,  or  up- 
wards. This  appears  a  great  power, 
and  obtained  at  but  a  slight  expense.  It 
is  not  surprising,  therefore,  that  the  idea 
should  have  been  entertained  of  obtain- 
ing a  moving  power  from  it:  and,  indeed, 
several  engines  have  been  constructed 
in  difierent  countries  on  the  principle  of 
intermitting  the  galvanic  current,  and 


manv  of  which  may  be  found  described 
in  the  pages  of  this  Magazine.  But 
though  partial  success  has  attended  these 
efforts,  the  engines  as  yet  have  been  of 
only  small  power,  and  it  remains  to  as- 
certain the  comparative  expense. 

One  of  the  chief  causes  of  the  delay, 
danger,  and  loss  that  are  still  found  to 
accompany  railway  management,  is  the 
frequent  slipping  of  the  driving  wheels 
from  various  causes.  That  this  is  a 
source  of  delay  is  an  almost  e very-day 
experience;  for  a  shower  of  rain  may 
render  the  rails  so  slippery,  that  even  an 
engine  quite  capable  of  otherwise  draw- 
ing its  load,  is  delayed  thereby.  That  it 
may  be  productive  of  danger  is  proved 
by  (he  serious  accident  that  occurred  on 
the  Chester  Junction  line,  just  previous 
to  the  opening  of  the  Exhibition.  And 
that  there  is  loss  is  evident — for  there  is 
just  the  same  escape  of  steam  as  if  it 
were  exerting  its  power.  To  remedy 
this  defect  has  doubtless  engaged  atten- 
tion, and  it  is  for  this  purpose  I  would 
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propose  to  employ  e1eotn>- magnetic  at- 
traction. By  coiling  copper  wire  aroand 
the  apokea,  and  perhaps  the  felloes  of 
.the  arising  wheels,  and  pa^^sing  along 
them  a  galvanic  current  from  a  battery 
placed  on  the  tender  or  near  the  engine, 
the  driving  wheels  might  be  converted 
into  powerful  electro-magnets,  that  would 
draw  to  the  rails  with  a  force,  if  neces- 
sary, of  several  tons ;  and  with  this  great  ad- 
vantage— that  though  the  attractive  power 
would  be  equal  to  the  increased  weight 
of  the  engine,  there  would  be  no  actual 
increase  of  pressure  *on  the  permanent 
way.  The  force  of  this  attraction  would 
also  admit  of  being  regulated,  so  that  it 
might  be  increased,  as  in  ascending  an 
in<»ine,  or  diminished,  as  on  the  more 
favourable  gradients.  This  would  be  a 
great  improvement  on  the  present  system 
of  having  the  same  heavy  engine  to  pass 
over  all  parts  of  the  line,  favourable 
and  unfavourable.  The  adhesion  of  the 
wheels  to  the  rails  also  would  increase 
the  safety,  as  the  engine  would  be  still 
less  liable  to  leave  the  rails  than  at  pre- 
sent ;  less  care  would  also  be  necessary 
in  taking  the  curves,  &c. ;  and  if  a  sud- 
den  stoppaffe  were  required,  the  attrac- 
tioQ  might  be  increased,  so  that  were  the 
engine  reversed,  the  wheels  would  have 
a  powerful  hold  on  the  rails.  Were  the 
battery  strong  enough,  the  attraction 
might  be  increased  to  such  a  degree  as 
almost  to  counteract  even  the  power  of 
the  engine. 

Railway  engines  are  constructed  of 
great  weight,  in  order  that  the  wheels 
may  have  a  proper  hold  when  in  motion ; 
but  as  magnetic  attraction  would  answer 
the  same  purpose  as  gravity,  they  might 
be  constructed  much  lighter  than  at  pre- 
sent. This  would  enable  the  rails  also 
to  be  made  of  less  substance,  as  the  pre- 
sent strength  is  entirely  for  the  sake  of 
the  engine,  and  not  at  all  necessary  for 
the  carriages  and  trucks,  &c. 

Besides  the  attractive  power,  magnet- 
isnf  can  also  be  made  to  repel  with  the 
same  force  with  which  it  can  attract,  and 
this  property  may  come  to  be  of  even 
still  greater  benefit.  Suppose,  for  in* 
stance,  a  truck  loaded  with  goods  to  the 
weight  of  ten  tons,  and  that  by  means  of 
copper  coils  around  the  spokes,  &c.,  of 
the  wheels,  a  galvanic  current  be  passed 
along  them,  and  they  be  made  to  repel 
from  the  rails  with  a  force— say  of  nine 
tons — this  would  leave  but  little  more 


than  one  ton  still  resting  on  the  rails, 
and  greatly  ease  the  load  to  be  drawn  by 
the  engine.  A  horse  can  draw  a  load  of 
one  ton  on  a  good  road,  ten  tons  on  rails, 
and  in  still  water,  as  on  a  canal,  it  may 
draw  fifty  tons.  Magnetism  is  a  far 
more  subtle  fluid  than  water ;  and  if  the 
power  of  a  horse  suffice  to  draw  fifty 
tons  in  the  latter  element,  it  is  not  im- 
possible  it  might  draw  a  far  greater  weight 
in  the  fluid  of  magnetism.  This  em* 
ployment  of  the  magnetic  fluid  might 
also  give  a  greater  control  over  the  train; 
for  were  any  immediate  stoppage  re- 
quired, the  withdrawal  of  the  magnetic 
current  would  cause  auch  an  enormous 
accession  of  weight  as  might  render  the 
power  of  the  engine  nugatory;  or  the 
magnetism  might  even  be  changed  from 
repellent  to  attractive.  This  use  of  such 
great  power  would  probably  require  cau- 
tion— the  great  benefit  doubtless  being 
the  reduction  of  expense ;  tliough  there 
is  reason  to  think  it  might  be  made  to 
contribute  to  the  greater  safety  of  railway 
transit. 

This  application  of  electro-magnetism 
for  the  purpose  of  increasing  and  dimi- 
nishing the  friction  of  a  train,  appears 
more  ^asible  than  any  attempt  to  obtain 
motive  power;  for  the  attractive  power 
of  the  magnet  diminishes  so  rapidly,  at 
even  but  a  small  distance.  Ana  though 
this  method  does  not  produce  motion, 
the  reduction  of  friction  may  be  regarded 
as  equivalent,  if  not  superior  to  the  pro- 
duction of  power.  If  tne  system  of  rails 
reduce  the  friction  to  one- tenth  of  what 
it  is  on  a  good  highway,  so  that  a  horse 
can  draw  ten  times  the  load  on  the  former 
that  it  can  on  the  latter,  and  should 
magnetism  be  found  to  reduce  it  still 
further  in  a  similar,  or  even  half  pro- 
portion, then  the  same  power  of  a 
horse  would  suffice  to  draw  50  or  100 
tons.  The  magnetic  repulsion  mav,  in- 
deed, be  carried  so  far  that  the  wheels 
of  the  train  would  not  rest  on  the  rails  at 
all,  but  lie  some  quarter  or  half  inch 
above  them  ;  and  when  in  motion,  they 
would  be  passing  not  on  iron,  but  on 
magnetism.  By  this  means,  the  friction 
would  probably  be  reduced  to  a  mere 
fraction  of  what  it  is  at  present,  and  the 
passage  of  the  train  rendered  noiseless 
and  easy.  It  may,  indeed,  perhaps  be 
found  better  to  apply  the  repellent  mag- 
netism to  the  rails  instead  of  the  wheels. 
The  principle   may  also,  perhaps,    be 
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adapted  to  machinery  in  general,  to  mills 
and  mines,  and  steam  vessels.  It  might, 
for  instance,  be  applied  to  bearings  and 
the  axles  of  wheels ;  where,  besides  less- 
ening the  expense,  it  may  save  oil.  Bear- 
ings are  generally  made  of  brass,  and 
may  not  the  superiority  of  this  metal  be 
partly  ascribed  to  the  probable  galvanic 
action  arising  from  the  combination  of 
the  two  metals  of  which  brass  is  com- 
pounded P 

M.  G. 


IIBMOIR  OF  THE  LATB  J.  H.  BWALB.     BY  T. 
T.  WILKINSON,  sua.,  F.R.A.8. 

Part  III. 

(Concluded  from  p.  209.) 

In  1821,  Mr.  Swale  published  the  first 
part  of  his  "  Geometrical  Amusements,'* 
which  had  been  announced  at  the  cluse 
of  one  of  his  solutions  in  the  Leeds 
Correspondeni.  It  contains  a  "  General 
Problem  and  Solution,  with  its  Apolica- 
tion  to  a  Series  of  Geometrical  Inquiries ; 
to  which  is  added  a  great  variety  of  Pro- 
blems for  subsequent  Exercises;"  and 
is  dedicated  '*  To  John  Leslie,  Esq., 
F.R.S.E.,  and  Professor  of  Natural  Phi- 
losophy in  the  University  of  Edinburgh 

as  a  public  testimony  of  esteem 

for  his  worth  as  a  man,  and  for  his  dis- 
tinguished talents  as  a  oeombtbr;  by 
the  Author."  The  second  and  ihird 
parts  were  announced  as  ^*  ready  for  the 
press;**  but,  for  reasons  which  have 
elsewhere  appeared,  were  never  pub- 
lished. To  give  a  just  idea  of  the  extra- 
ordinary merits  of  this  now  extremely 
scarce  work,  it  would  be  necessary  to 
institute  a  comparison  between  it  and  the 
writings  of  Simson  and  Stewart,  since 
the  works  of  no  other  English  geome- 
ters, those  of  Thomas  Simpson,  perhaps, 
alone  excepted,  will  bear  any  comparison 
with  what  their  author  thought  proper 
to  term  *' Geometrical  Amusements;** 
— an  inquiry  which  cannot  be  attempted 
on  the  present  occasion.  Suffice  it  to 
say,  that  its  originality  and  usefulness 
have  been  acknowledged  by  all  who 
have  had  an  opportunity  of  examining 
the  work,  whilst  the  methods  of  treat- 
ment, the  fertility  of  invention,  and  the 
almost  unique  elegance  of  the  analyses 
and  constructionsi  have  placed  Mr.  Swale 
in  the  first  rank  amongst  the  cultivators 
of  the  ancient  geometrical  analysis.  The 


late  Professor  Davies,  than  whoui  no  one 
was  better  able  to  judge,  has  frequently 
borne  his  testimony  to  the  originality 
and  excellence  of  Mr.  Swale's  geometri- 
cal writings.  In  his  *'  Solutions  to  Hut-' 
ton's  Course  of  Mathematics,**  he  omits 
an  intended  essay  on  the  analysis  of  the 
ancients,  and  contents  himself  bv  refer- 
ring the  student  to  the  principal  English 
mathematical  periodicals,  amongst  which 
he  enumerated  the  Leeds  Correspondent 
and  Swale's  Liverpool  ApoUonius^  but, 
<*  above  all,"  he  would  <*  direct  his 
attention  to  the  most  remarkable  book  of 
modern  times — **  Swale*s  Geometrical 
Amusements*'— as  one  from  which  he 
will  acquire  more  power  of  original  re- 
search than  from  any  work  [he]  could 
place  before  him.**— ("  Davies's  Solu- 
tions,"  p.  343.)  The  same  distinguished 
writer  has  again  occasion  to  recur  to  the 
subject  in  the  '*  Historical  Notices  re- 
specting an  Ancient  Problem  *'  {Mathe- 
matician^  vol.  iii,,  p.  317),  when  he  fur- 
ther states  that  **  a  tolerably  familiar 
acquaintance  with  the  works  on  geometry 
which  have  been  published  in  this  coun- 
try during  the  past  and  present  century, 
has  led  to  my  conviction  that  Mr.  Swale 
was  the  most  independent  and  original 
geometer  of  his  time.  Everything  be 
wrote  was  more  free  from  the  impress  of 
the  writings  of  others,  even  where  the 
subjects  are  the  same ;  and  so  elementary, 
too,  that  we  should  hardly  suppose  it  pos- 
sible for  two  different  methods  to  be  pro- 
posed, than  I  find  to  be  the  case  with  any 
other  geometer,  except  Dr.  Matthew 
Stewart.  Swale's  geometry,  in  fact,  was 
his  own  invention  ;  and  I  have  been  in- 
formed, bv  a  mutual  friend  of  his  and 
mine,  that  he  was  singularly  unacquainted 
with -the  writings  of  other  geometers, 
even  of  the  English  school.  His  '  Geo- 
metrical Amusements '  is,  undoubtedly, 
one  of  the  most  original  and  remarkable 
books  on  geometry  that  has  appeared 
since  the  time  of  Stewart  and  Simson." 
Strongly  expressed  as  these  disinterested 
eulogiums  may  appear  to  some,  it  is  not 
too  much  to  say  that  they  are  by  no 
means  exaggerated :  his  published  works 
fully  justify  the  terms  made  use  of  in 
attempting  their  description,  whilst  those 
still  remaining  in  MS.  present  an^>le 
proofs  of  a  genius  in  geometry  which 
nas  seldom  b^n  surpassed.  An  imper- 
fect account  of  some  of  the  latter  has 
recently  been   furnished   by  Professor 
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ieSf  in  a  pi^pcr   (<*  Geometry  and 

Qeometen/'  No.  Vll.)  which  will  pro- 
bablj,  in  dae  course,  be  presented,  wiUi 
additions,  to  our  readers,  and  in  whioh 
will  be  found  his  latest  opinions  on  some 
of  the  leading  characteristics  of  the 
*' Amnsements.*'  Had  the  author  of  this 
series  of  papers  been  spared  a  few  years 
longer,  he  would  have  completed  thoae 
interesting  notices,  and  have  rescued 
many  a  deserving  name  from  unmerited 
oblivion;  but  Providence  ordained  it 
otherwise,  and  we  must  bow  to  its  decrees. 
It  is,  however,  pleasing  to  reflect  that 
whilst  grappling  with  the  cold  hand  of 
death,  Mr.  Davies's  last  efforts  were 
directed  towards  elevating  a  kindred 
spirit  to  its  true  position  in  the  temple  of 
fame. 

The  Liverpool  Apollonius,  whose  con- 
tents are  already  in  part  transferred  to 
the  pages  of  this  Journal,  was  published 
by  Mr.  Swale  in  1823  and  1824,  but 
partly  in  conseouence  of  the  admission 
of  a  series  of  **  Letters  on  the  Newtonian 
System,  by  Mr.  Bartholomew  Prescott;*' 
where  the  Newtonian  system  of  astro- 
nomy is  attacked  and  ridiculed  with  little 
scie.nce  and  less  judgment;  this  other- 
wise valuable  periodical  was  discontinued 
with  considerable  loss,  and  is  at  the  pre- 
sent time  extremely  scarce  and  compara- 
tively unknown.  It  ought  to  have  been 
aoknowledged  that  Questions  381,  382, 
383,  384,  in  the  EduciUumal  Times  are 
taken  from  the  ApoUoniua,  and  enough 
of  its  other  contents  has  already  been 
printed  to  justify  the  assertion  that  "  its 
geometry  is  of  a  very  hieh  order,  and 
wwthy  of  the  most  careful  study.'*  The 
papers  on  the  tangency  of  circles,  and  on 
polygons  inscribed  in  circles  or  in  other 
polygons,  are  masterpieces  of  geometri- 
cal research.  (Daviee^s  Geom,  and  Geo* 
meters,  No.  VIL) 

As  previously  intimated,  Mr.  Swale 
removed  from  the  "  semi- barbarians  at 
Idle"  to  Liverpool,  about  the  year  1810, 
where  he  established  "  Brunswick-place 
Academy,"  and  soon  became  one  of  the 
most  popular  teachers  in  that  busy  scene 
of  commercial  enterprise.  He  here 
formed  the  acquaintance  of  Colin  Camp- 
bell, author  of  '*  Mathematical  Lucubra- 
tions (*'  William  Hilton,  editor  of  the 
Students  William  Marrat,  apthor  of 
*'  Mechanics,"  and  "  Mechanical  Philo- 
sophy," editor  of  the  Boston  Enquirer, 
mathematical  Miscettany,   &c. ;    Rev. 


G.  W.  Wilding,  author  of  a  "Geometri- 
cal Treatise  on  the  Conic  Seedons ;  '* 
besides  that  of  Messrs.  George  Duckett, 
£.    S.    Eyres,   Samuel   Jones,    Griffith 
Jones,  William   Smith,   &c.;  all  well- 
known  contributors  to  the  mathematical 
periodicals  of  the  time,  and  forming  to- 
gether one  of  the  most  brilliant  consteU 
lations  of  geometrical  talent  ever  col- 
lected in  a  provincial  town.     The  oner- 
ous duties  of  a  large  academy,  however, 
added  to  the  wear  and  tear  of  a  youth 
spent  in  the  same  laborious  avocations, 
soon  produced  their  usual  effects  upon 
Mr.  Swale's  constitution  i  and  although 
naturally  robust  and  strongly  built,  his 
nervous  system  became  so  shattered  that 
he  was  compelled  to  give  up  his  esta- 
blishment in  1823.     Brunswick  -  place 
Academy  was  sdll  in  a  flourishing  condi- 
tion when  this  unfortunate  circumstance 
occurred,  and  as  it  had  been  the  means 
of   providing    a    competency    for    Mr. 
Swale,   it  possessed  a  high  mercantile 
value,  and  might  have  been  disposed  of 
for  a  considerable  sum ;  but  he  had  con- 
scientious scruples  respecting  the  pro' 
nriety  of  such  transfers ;  and,  besides, 
he  was  not  the  person  to  dispose  of  his 
conscience    for   a  consideration;  hence 
'*  some  of  his  peculiar  notions  prevented 
him  from  disposing  of  his  school,  which 
he  might  have  done  to  advantage.  "•» 
(Private  Letter.)    The  derangement  of 
his  nervous  system  continued  to  affect 
him  at  intervals  for  a  period  of   seven 
years  and  upwards,  when  he  was  some- 
what  restored,  but   his  bodily  energies 
were  much    reduced.     On    his    partial 
recovery,  he  occasionally  undertook  to 
instruct  a  private  pupil  in  mathematics, 
and  being  well-known  in  the  town  at  that 
time,  he  might  have  had  many  such,  but 
he  declined  to  extend  his  connections, 
and  amused  himself  by  **  spinning  his 
cobwebs,"as  he  facetiously  termed  his  spe- 
culations in  geometry  (ibid).    Undoubt- 
edly his  recovery  would  have  been  much 
more  rapid,  had  he  not  in  an  unguarded 
moment  advanced  about  1,200^,  with* 
out  security,  to  a  near  relative,  who  sub- 
sequendy  defrauded  him  of   the  whole 
amount.   His  own  notions  of  the  mutual 
obligations  existing,  or  which  ought  to 
exist,  between  debtor  and  creditor  would 
have  been  sufficient  to  have  induced  him 
to    repay   any  amount  with  which  he 
might  have  been  entrusted  without  the 
aid  of  a  legal  instrument  to  enforce  the 
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demtiidy  and  it  leemi  he  fondly  hoped 
the  same  principles  of  rectitude  would 
lead  others  to  adopt  a  similar  course.  In 
this,  however,  he  was  mistaken : — the 
**  dishonest  relative**  never  repaid  a 
single  farthing  of  either  principal  or  in- 
terest, and  now,  in  declining  years,  and 
with  enfeehled  energies,  Mr.  Swale 
found  himself  considerably  reduced  in 
his  worldly  circumstances.  The  effect 
of  this  untoward  occurrence  upon  his 
general  health  may  easily  be  conceived, 
and  his  MSS.  contain  several  memo- 
randa indicative  of  his  strong  feelings 
on  the  subject  when  casual  circumstances 
led  him  to  revert  to  his  extensive  losses. 
On  the  <*5th  May,  1828,"  he  says,  <*  I 
do  very  Httie  now.  The  poverty  to 
which  I  and  my  children  are  reduced  by 
plundering  viliaine  has  prostrated  all 
my  enjoyments  and  hopes!  I  have 
toiled  for  83  years,  and  at  5^  (years 
of  age)  am  destitute/'  On  another  oc- 
casion he  exclaims,  "  Oh  1  divine  Geo- 
metry! How  trantcendantly  beantirul 
are  the  gems  of  thy  inexhaustible  trea- 
sury 1  But  for  thy  pure  perennial  plea* 
sores,  the  swindling  spirit  of  the  world 
would  long  ago  have  broken  my  heart !'' 
Throughout  the  whole  of  these  and 
similar  notices,  Mr.  Swale  evinces  far 
greater  anxiety  for  his  ehildren^e  welfare 
than  regret  for  his  own  individual  priva- 
tions {  in  this  respect  he  exhibited  a 
model  of  parental  affection  which  was 
rewarded  byacorreroonding  interchange 
of  filial  duties.  '*  The  main  feature  of 
his  character  was  sincerity,  and  he  ever 
spoke  the  sentiments  of  his  mind  on  any 
subject  under  discussion.  His  disposi- 
tion was  kind  and  generous,  and  his 
temper  cheerful  and  unsuspicious.  When 
in  the  vigour  of  ii|^nhood  he  was  robust 
in  health  and  body,  and  scarcely  ever 
experienced  a  day's  sickness  before  he 
attained  his  45th  year,"  (ibid).  After 
this  period  an  habitual  tendency  to  de- 
pression of  spirits  occasionally  dimmed 
the  lustre  of  his  declining  years ;  jet  his 
active  mind  does  not  seem  to  have 
relaxed  its  efforts  to  anv  eonsiderable 
extent.  Most  of  the  existing  MSS.  bear 
dates  subsequent  to  his  affliction,  and  his 
fsvourito  study  appears  to  have  furnished 
him  with  a  never-fkiling  source  of  plea- 
sure.  What  to  most  proves  really  a 
scTere  mental  discipline,  was  pursued 
by  Mr.  Swale  as  re«reo/iefi,  for  he 
endorses  a  portion  of  one  of  his  latest 


MSS.  as  **  OeomelrietU  AmmsementSt 
to  soothe  an  incurable  despondency.*' 
During  the  latter  years  of  his  lifo  his 
heslch  and  spirits  were  in  a  great  mea« 
sure  restored,  and  he  occasionally  re- 
lieved the  monotony  of  the  town  by 
making  short  excursions  into  different 
parts  of  the  country  for  change  of  air 
and  the  enjoyment  of  mral  scenery,  of 
which  he  was  remarkably  fond.  In 
these  excursions  he  renewed  the  per^ 
sonal  acquaintance  of  many  old  associates, 
amongst  whom  the  names  of  Messrs. 
Shepherd  ard  Whitley,  two  of  our  ablest 
remaining  Geometers,  are  frequently 
mentioned  In  the  memoranda  relating  to 
these  exhilarating  rambles.  Recreation 
and  his  favourite  study  continued  thus 
alternately  to  occupy  his  time  until  the 
ISth  of  January,  1837,  when. his  earthly 
career  was  terminated  by  an  attack  of 
influenza,  in  the  62nd  year  of  his  age, 
and  his  remains  lie  interred  in  a  pic- 
turesque burial-ground  named  *'The 
Necropolis,*'  situated  at  West  Derby,  in 
the  vicinity  of  Liverpool. 
Buraley,  Lancashire,  March  7, 18SS, 

J7rrri<tfm.— Page  208,  col.  1,  line  1,  bottom,  for 
"  fai  his  letter  to  Mr.  Whitley,'*  read,  "tnhia  noUee 
of  Mr.  Nicholson*!  qneation." 


Till  COMMON  MUSKIT  ADAPTID  TO  RIVLB- 

SHOOTIlfO. 

Sir, — It  was  suggested  (in  the  Times) 
by  a  correspondent,  that  our  old  musket 
barrels  should  be  rifled  to  throw  a  Mini^ 
ball  witii  accuracy  to  a  range  of  SCO 
yards. 

This  alteration  would  be  expensive, 
and 'attended  with  danger;  the  barrels 
are  not  stout  enough  to  bear  the  rifling 
process,  and  to  supply  our  troops  with 
new  muskets  would  involve  a  Urge  out- 
lay. 

I  am  induced  to  believe,  from  a  long 
series  of  praclical  experiments,  that  the 
musket  can  be  made  to  shoot  well  at  the 
range  of  800  yards.  To  accomplish  this, 
I  reduce  the  weight  and  length  of  the 
regulation  musket,  by  cutting  the  barrel 
to  2  feet  8  inches ;  vrith  this  more  con- 
venient weapon,  I  use  a  hollow  cylindri- 
cal bullet  cast  similar  to  a  Mlni^  ball, 
but  increased  in  length  to  24  diameters 
of  the  bore,  and  hollowed  to  three-fourths 
of  the  length,  placiner  the  centre  of  gra- 
vity well  forward,  tlie  conical  point  is 
grooved,  as  a  spiral  screw ;  this  produces 
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B  rottiT  toodon  on  Iti  axti  when  pro- 
pelled Ihraugh  the  air,  with  the  trotbfiil 
flight  of  «  rifle  ball.      Another  tdvint- 

Si  of  this  pnrjeetile  li  thst  of  the  hollow 
amber  being  made  to  eontaiit  the  eiaet 
weight  of  gunpowder  required  (aecured 
from  damp  by  »  circle  of  thin  gutta 
percha),  and  thus  forming  ball  and 
earlri4g*  ■"  Mt«,  with  which  the  eoldier 
hmj  fuTBl  the  rule  of  Sawtrrow,  "  keep 
four  powder  ^^■" 

CtpUin  Minii'i  interior  iron  ooiw  1> 
not  feqaiaite)  tba  explodon  espmda  the 
hollow  oone,  leaving  no  windage  between 
ball  ind  bairel. 


DMcripliim  of  E»gravimg*. 
The  «boTe  sketch  eihibits  the  aort  of 
bullet  I  make  uee  of.  A  ia  a  hollow 
cylinder ;  B,  an  iolerior  powder  cham- 
ber ;  C,  a  conical  spiral  t  and  D,  gutta 
per^  cap,  or  disc. 
I  mat.  Sir,  your  obedient  Servant, 

GioBaa  C^aTsn. 
u  nouat,  Kmt, 
Fifanwrj  16,  lUI. 


(Prom  ■  Lwtnr*  br  FrolMMr  Bollylieftr* 

Um  Sodnr  of  Am.) 

There  I*,  perhaps,  no  ait  wUeli  has  nndsr- 

foDl  more  ino  portent  chiDges  and  altErallons 

dnriBf  the  lut  hdr  eentar;  than  that  of 

dr^SI  *^  ^""t  u  i>  all  Other  branshea 


of  appltsd  ■dsnoa,  wi  ftad  nanr  points  of 
interest  tn  atadTiDg  the  TSfetable  ran  pra- 
dooti  employed,  vhioh  are,  u  It  wars,  the 
ores  from  which  pnoioni  metal  Is  to  be  ex- 
tnoted  b;  the  skill  sad  knowledge  of  the 
muinfselDreT,  Some  of  these  changes  were 
shonn  in  a  vary  Interesting  and  InitractiTe 
way  in  tlie  Omt  EihibitioD,  where  we  had 
the  rade,  but  eBciant  dye-atoffs  of  our  ao- 
eeslon,  oontnuted  with  the  mors  elaborate 
and  more  refined  djaing  nuterlidi 
present  day  (  at  the  Mme  time,  it  is 
laposslble  not  to  reeognin  the  aminenUy 
pragrassiTe  olwracler  of  the  >rl,  which  we 
Bay  (Urly  amtiripate  will  nndargo  as  iia< 
portsnt  cbangM  in  tha  eonieg  half  eentery 
ai  it  has  ezperienood  daring  the  paat.  To 
aome  aitwit  we  may  form  an  estimate  of  the 
Hate  to  which  the  art  haa  arisen  in  each 
ennntry,  by  obserTin^  the  dyesltin  em- 
ployed ;  and,  in  mast  oaass,  where  woad, 
bugloss,  and  weld  an  tha  chief  sonrces  of 
blue,  red,  snd  yellow,  we  mar  safely  son- 
elade  that  compiratiTely  Ultle  progress  hu 
been  made  In  the  sppLication  of  praatioal 
seienna  to  Ibe  art  of  dyeing. 

It  wonld  be  foreign  to  onr  snfajeet  at  pre- 
sent Co  enter  at  all  bite  His  apamtiona  of  the 
dyer,  and  1  shall,  Iberefore,  eonllns  myself 
to  the  oonsidsration  of  the  materisla  of  hi* 
art,  qnite  iDdepeBdonl  of  the  manner  in 
which  be  employs  them,  It  is  ebrions  that 
tboee  dye-stoffii  which  require  no  prepara- 
tion, hnt  whiah,  like  b>gwoad,  fnstie,  and 
madder,  are  yielded  by  nature  in  a  stata  U 
for  immediate  naa,  are  nnder  Tsry  different 
circa  ml  taooee  from  those  whleb,  like  indigo, 
lltmns,  and  annotta,  andergo  a  process  of 
preparation  before  they  are  fit  for  the  mar- 
ket. Bat  svan  In  the  caaa  of  those  which 
seem  to  rzqalre  nothing  more  than  the  aia 
of  tba  woodman,  vary  great  and  Importsot 
differencea  an  to  be  cdwaned.  Climate, 
anil,  and  ealUTalloa  prodnoe  tke  most  msrkad 
differences  in  the  growth  of  plants,  and  ooa- 
leqaently  also  In  the  prodnctlon  of  ooloorlng 
mstteri.  One  illastration  of  this  will  pv> 
h^M  sene  oi  well  as  many,  and  will  riiow 
not  only  how  the  prodaction  of  dyes  is  regu- 
lated by  apparently  small  ciroamttanoaa,  bnt 
alao  ho*  those  eircnmstaaoe*  may  be  eon- 
trolled  and  modiBed  by  the  julioioas  appU- 
eetion  of  sdenoe.  It  was  obsarred  thai 
■oma  of  the  madder  grown  near  A.Tignon 
Wt*  inbrlor  in  die  ricluiees  and  brilliancy  of 
ita  ocloartothat  jirodDosdinotherdistriotai 
and  the  proprietors  being  aniloea  to  diicoTer 
the  oaaaa,  were  led  to  Institata  ■  diemleal 
exsmlnadon  of  the  aoi)  of  their  own  land,  ia 
eompariton  with  that  of  some  of  tha  beat 
madder  farms  %  the  leealt  showad  that  cbdi 
soil  was  defident  in  lime,  whilst  all  the 
oAeri  oontafned  it.    They  were,  therefore, 
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iDduoed  to  gi? e  their  luid  a  good  dresaing  of 
lime,  and  the  result  fully  Jostified  them ;  for 
the  next  year  their  crop  of  madder  was  infe- 
rior to  none.  The  Taioe  of  all  thete  dye- 
ataflfs  depends  on  the  care  bestowed  on  their 
cnltiTation,  and  npon  the  attention  paid  to 
their  collection  and  preserration,  so  that 
they  may  not  suffer  injury,  either  from  care- 
lessness or  from  adulteration.  The  import- 
ance of  Tfgetable  colouring  matters  generally 
is  somewhat  diminished  by  the  numerous 
chemical  discoveries  which  bsTe  introduced 
to  the  dyer  mineral  or  inorganic  substitutes 
for  many  of  them  ;  but,  at  the  same  time, 
obemical  science  has  so  greatly  improved 
most  of  the  processes  of  dyeing,  that  the 
dyer,  by  means  of  its  aid,  is  now  able  to  get 
many  colours  from  the  old  Tcgetable  dye- 
stuffs,  which  were  quite  out  of  the  power  of 
his  predecessors.  The  imprOTcments  in 
calico-printing  and  dyeing  in  maoy  colours 
have  gradually  given  rise  to  a  demand  for 
new  colours  and  new  dyes,  so  that  at  the 
present  time  good  or  promising  new  colours 
are  received  with  a  considerable  degree  of 
interest.  Fortunately,  there  are  many  of 
these,  and  not  a  few  which  may  be  had  in 
large  quantities,  and  at  low  prioea. 

Owing  to  the  progress  of  the  art,  many 
colouring  matters  whieh  a  few  years  since 
were  regarded  as  of  Utile  or  no  value,  are 
gradually  riaing  in  estimation ;  when  first 
introduciMi,  they  were  tried  aa  substitutes 
for  the  ordinary  dye-stuffs,  and  were  treated 
in  the  same  way  as  those  dye-stuffs  com- 
monly were ;  the  result  was  far  from  pro- 
mising, and  they  were  aocordingly  con- 
demned. Now,  however,  new  modea  of 
operating  are  introduced  ;  the  colouring 
matter  is  trested  in  accordance  with  the 
known  laws  of  chemistry,  and  good  and 
useful  colours  are  obtained  from  it.  Mun- 
jeet,  chay  root,  and  many  other  dye-atuffs, 
are  in  this  manner  gradually  coming  into  use 
and  estimation. 

The  advancements  which  have  been  made 
in  the  manufacture  of  mixed  fabrics,  call 
for  corresponding  changes  and  improvements 
in  the  art  of  dyeing,  and  render  new  modes 
of  dyeing,  aa  well  as  new  dyes,  highly  desi- 
rable. A  dye  which  serves  well  for  wool  or 
cotton,  frequently  will  not  take  on  silk 
or  flax ;  and,  consequently,  though  it  will 
do  very  well  for  any  one  of  these  fibres 
alone,  it  is  of  little  use  for  a  mixed  fabric 
composed  of  two  different  fibres.  Amongst 
some  of  the  little-known  native  dyes  of 
India  and  other  countries,  there  are  many 
well  deserving  of  careful  examination ;  such, 
for  exsmple,  aa  the  black  indigo  of  the  Shan 
ooantry,  the  black  dye  of  New  Zealand,  and 
others. 

Dye-stuffs*  '•'  '•*•  "®*^  P^'*'  "•  *"**! 


and  heavy  tubsltnoes,  the  earriage  of  whioh 
for  any  distanoe,  by  land,  or  even  by  water, 
makes  a  very  serious  addition  to  thdr  cost ; 
and,  consequently,  every  mode  of  increasing 
the  proportion  per  cent,  of  colouring  matter 
is  worthy  of  oonsideration ;  and  those  modes 
of  \^Tr\  aralion  are  best  which  yield  the 
largest  quhvtiij  of  colour  and  the  least 
quantity  of  useieis  fibrous  matter.  Owing 
to  the  judicious  manner  in  which  the  Chi- 
nese safllower  is  collected,  it  containa  far 
more  of  the  fine  red  colouring  matter,  and 
is  consequently  worth  four  or  five  times  as 
much  in  the  market  as  the  best  Bengal  aaf- 
fiower ;  in  addition  to  which,  from  want  of 
due  care  in  the  drying,  the  latter  is  some- 
times so  much  injured  during  the  tea  voyage 
as  to  be  deteriorated  at  least  50  per  cent. 
The  loss  thus  sustained  is  often  set  down  to 
"  the  nature  of  the  drug,"  and  not  to  tlie 
careless  habits  of  those  employed  in  collect- 
ing it. 

When  we  remember  how  many  thousand 
tons  of  dyeing  woods  are  annually  imported, 
and  how  many  thousand  tons  of  it  are  abso- 
lutely useless  woody  fibre,  we  cannot  help 
coming  to  the  conclusion  that  here  ehemieal 
science  might  be  applied  with  great  advan- 
tage, and  that  if  colonists  could  be  taught 
how  to  extract  and  concentrate  the  true 
colouring  principles  of  tiiese  woods,  mncih 
unprofitable  labour  and  expense  would  be 
saved ;  nay,  more,  these  concentrated  dye- 
stuffs,  might  be  profitably  imported  firom 
places  from  which  the  cost  of  oarriage 
would  altogether  prevent  the  importation  of 
the  dye-stuff  in  its  rsw  state.  This  is  a 
matter  of  great  practical  importance,  and 
one  which  has  not  yet  received  that  atten. 
tion  which  it  deserves  ;  there  are  no  doubt 
diflBcolties  in  the  way,  but  after  the  many 
triumphs  which  science  has  achieved,  we 
surely  need  not  be  deterred  by  any  ordteary 
difiiculties.  The  consideration  of  this  sub- 
ject naturally  leads  to  one  very  closely  oon- 
nected  with  it,  namely,  the  various  aub- 
stances  used  in  tanning ;  in  which,  to  some 
extent,  the  object  jnst  suggested  hss  already 
been  realised.  The  most  experienced  tan- 
ners all  agree,  that  no  substsnoe  hasyet  been 
introduced  capable  of  replacing  good  oak 
bark  in  their  art ;  but,  at  the  same  time, 
they  readily  allow  that  many  substaaoea  are 
of  great  value  as  aids  to  oak  bark,  and  fan 
the  preparation  of  particular  kinda  of  lea- 
ther. The  number  of  astringent  barka  and 
woods  suitable  for  this  art  is  very  large; 
but,  with  few  exceptions,  the  cost  of  fkeight 
would  prohibit  their  being  brought  firom  any 
distance ;  in  such  cases  extracts  have  been 
made,  and  imported  either  in  the  dry  and 
solid  form,  like  catechu  and  kino,  or  as  a 
thick  solution,  like  the  mimosa  eztmot  of 
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New  Holland.  The  ? altte  of  these  eitracti 
depencU  in  a  great  meatare  on  the  mode  In 
which  they  are  prepared ;  they  sbonld  be 
rapidly  eonoentrated,  and  exposed  as  little 
as  possible  to  the  air  daring  OTaporation,  or 
otherwise  tbej  suffer  a  considerable  d^ree 
of  decomposition,  and  their  Taine  is  propor« 
tionably  diminishei). 


MKTBOD  OF  ■HOEAYINO  PLATXS  PnOlC 
NATURAL  OBJBCTS.  BY  FERGUSON 
BRANSON,  M.D.,  CANTAB. 

I  Tenture  to  bring  under  the  notice  of  the 
Society  of  Arts  a  short  acooant  of  a  new 
method  of  engraring  plates  for  printing 
ferns,  leaTOt,  sea- weeds,  and  other  flat  plants. 
Some  time  ago,  luTing  taken  in  gntta  percha 
some  impressions  of  ferns,  the  singularly 
beantifal  manner  in  which  the  exact  eharac- 
ter  of  the  plant  was  transferred  to  tbe  gum 
snggested  to  me  tbe  possibility  of  printing 
from  the  gutta  percha  itself,  so  as  to  prodnoe 
on  paper  a  fme-simiit  of  the  plant.  Tbe 
experiment  partially  succeeded,  and  cnri- 
onaly  teeted  the  elasticity  of  the  substance ; 
for  the  impression  remained  uninjured, 
after  being  snbjeeted  to  tbe  great  pressure 
of  n  eopper-plate  roller.  I  say  partially 
Bttcecedeid ;  for  the  printer  found  it  impos- 
sible so  thoroughly  to  cleanse  the  ink  from 
the  margin  around  the  impression,  as  not  to 
leave  when  primed  a  dirty  stain  on  the 
paper.  This  involred  the  necessity  of  out« 
ting  away  the  dirty  margin  from  the  prints 
and  pasting  the  impression  upon  elean  paper» 
—a  tedious  and  troublesome  operation.  The 
impressions  thus  produced  are  very  accurate ; 
bnt  the  process  is  valneleis  as  regards 
mnltiplicdtion  of  prints.  It  at  once  occur- 
red to  me  that  an  electrotype  copy  would 
obviate  the  difienlty.  This  would  allow  the 
surface  of  the  copper  to  be  burnished ;  the 
printer  would  then  be  able  to  wipe  the  sur- 
fisee  dean,  and  produce  an  unstained  im- 
pvession.  This  proved  to  be  perfectly  prac- 
tieable.  Those,  however,  who  have  amused 
themselves  with  taking  electrotype  impress 
sions,  know  how  tedious,  troublesome,  and 
oostly  it  is  to  produce  large  and  strong  elec- 
trotype plates.  This  led  me,  after  a  few 
trials,  to  abandon  the  process.  Having 
occasion  to  get  an  article  cast  in  brass,  I 
was  astonished  at  the  beautiful  manner  in 
which  tbe  form  of  the  model  was  repro- 
duced in  the  metal.  I  determined  therefore 
to  have  a  eaat  taken  in  brass  from  a  gutta 
percha  mould  of  ferns,  and  was  much  grati- 
fied to  see  the  impression  rendered  almost 
as  minutely  as  by  the  electrotype  process : 
in  some  respeeta  even  better ;  for  the  granu- 
lar nntnre  of  the  sand  on  wfaieh  the  brass  is 
poured  gives  a  texture  to  the  impression, 


which  renders  it  better  adapted  to  hold  the 
printing  ink ;  besides,  tbe  cast- metal  plate 
being  eonsiderably  harder  than  an  electro- 
type plate,  any  number  of  impressions  ran 
be  taken  from  it.  The  following  is  the  plan 
adopted  to  produce  the  plates  :  A  piece  of 
gutta  perch  free  from  blemish,  and  tbe  sixe 
of  the  piste  required,  is  placed  in  boiling 
water ;  when  tborooghly  softened,  It  is  to  be 
taken  out,  wiped  dry  rspidly,  and  then  laid 
flat  upon  a  smooth  metal  plate,  and  imme- 
diately dusted  over  with  the  finest  bronse 
powder  used  for  printing  gold  letters.  The 
use  of  the  bronse  powder  is  threefold ;  to 
dry  the  surfare  completely,  to  render  the 
surface  more  smooth,  snd  to  prevent  adhe- 
sion. The  plant  is  then  to  be  neatly  laid  out 
upon  tbe  bronxed  surface,  and  oovered  with 
a  highly  poliabed  metal  plate,  either  of  cop- 
per or  German  silver.  Tbe  whole  is  then  to 
be  subjected  to  an  amount  of  pressure  suffi« 
dent  to  imbed  the  upper  metal  plate  in  the 
gntta  percha.  ^hen  the  gutta  percha  is  cold, 
the  metal  plate  may  be  removed ,  and  the 
plant  gently  withdrawn  from  its  bed.  From 
the  bMutiful  impression  of  the  fern  left  in 
tbe  gutta  percha,  a  cast  in  brass  may  readily 
be  obtdned  in  tbe  ordinary  method ;  vis., 
by  pressing  the  mould  into  fine  casting  sand* 
and  running  the  melted  metal  upon  the 
raised  impression  in  the  sand ;  thus  produc- 
ing a  sunken  impression  in  the  metal.  This 
part  of  the  prooesn  can  only  be  performed 
by  a  professed  caster  of  metal*  and  not  by 
an  amateur.  As  soon  as  the  surface  of  the 
bciss  oast  has  been  burnished, — of  course, 
carefully  avoiding  the  impression  of  the  plant, 
—it  is  ready  for  the  copper-plate  printer. 
If  tbe  printer  >killally  niiics  the  ink  to  the 
exact  colour  of  tbe  fern,  a  print  is  obtained 
scarcdy  to  be  distingaished  from  tbe  plant 
itself.  The  novdty  of  tbe  procoM  consbto 
in  causing  the  plant,  so  to  speak,  to  engrave 
itsdf,  and  also  in  tbe  substitution  of  a  cheap 
casting  in  brass  for  an  expensive  copper- 
plate engraving.  Another  and  perhaps  bettor 
plan  of  printing,  but  involving  a  little  addi- 
tional expense,  would  be  to  take  an  imprea- 
aion  in  lithographic  ink ;  transfer  it  to  one 
or  more  stones,  so  as  to  obtdn  greater  ? ariety 
of  tint;  and  then  make  use  of  the  brass 
cast  as  a  die  to  emboss  the  flat  lithogrsphie 
impression.  By  this  meana  a  deansr  and 
sharper  Impresnon  would  be  produced ;  and 
every  line  of  the  stdk,  and  every  line  of  the 
leaf,  would  be  preserved.  I  venture  to  lay 
this  short  account  of  my  process  before  the 
members  of  the  Society  of  Arte,  in  the  hope 
that  it  may  be  found  available  for  some  forms 
of  sdentilic  illustration. 

The  psper  was  accompanied  by  spedmens 
of  tbe  plates,  and  of  impressions  in  inks  of 
the  colours  of  the  various  plsnta.— TVsws- 
9eii9na  qf  th9  SoeUtff  rf  Ari9. 


'  2»0 

(Hcnii'ertd  undir  At  Act  fn  Ibi  Piolici^  •!  AnUlM  it  Ulilllr.    Danid  SimpKw,  of  Ltncuitr, 
Ptopir*Wi,) 

Pig.  I.  Fig.  2. 


« 
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Fig.  1  is  *o  elcTatiot),  uid  Bg.  2  k 
longitudintl  iectiun  of  this  lap,  A  ii 
the  inflow,  idiI  B  the  oulQow  pipe ;  C  ii 
■n  upright  barrel,  a  craai  acction  gf 
whiah  ii  given  in  fig.  3,  which  oontaiaa 
K  helical  ipring  D,  to  the  lower  end  sf 
which  ii  loldered  ihe  valve  B,  ami  l» 
the  npper  cod  (he  nut  F.  O  la  a  handle, 
whieb  it  preTenled  from  tnoTing  up  of 
down  fn  the  barrel,  bnt  when  turned 
reundeithntothe  right  or  left,  bereanet 
(rr  Insens  the  pretBurc  on  Ihe  vdItp,  by 


Geaiing  down  or  dmwiDg  op  tba  nut  ¥• 
Ii  a  Huffing  L«K  u>  prvveat  leakage. 
The  tap  li,  of  coarMt  to  be  inaerted  ia 
the  hne  of  pipe*  between  the  nein  and 
the  pjpea  to  M  protected. 

Bj  turnlnr  round  Ihe  handle  G,  die 
ptManre  of  uie  water  oontained  in  that 

Krtioo  of  the  p1pe»  placed  within  ■ 
Use,  or  tDj  district  where  high-prM- 
mrt  service  U  employed,  roty  be  regu- 
lated 10  u  lo  protect  the  pipei  from  (bo 
danger  of  breuage. 


iHrKOVtMBHTa    II 
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Sir,  —  The  foUowiug  improvementa 
which  teem  to  have  eae«ped  the  etteniitm 
of  the  corp*  fUgrmpAifue,  will,  I  trnat, 
find  a  plaee  in  your  coIddim.  The  en- 
grsvinga  will  explain  their  natnrei  Sg.  1 
la  ■  eeotion  of  the  soil  In  pment  (ue  | 
ftg.  8  aa  end  view  of  the  same ;  Rg.  3 
tb  needle  tn  the  potitioo  It  occupies 
wItiilD  the  coU.  The  dotted  lines  on  each 
dde  of  the  needles  ihow  the  diitince  the 
wire  is  from  the  needle.  The  path  of 
the  needle  Ib  shown  by  the  arc  drawn 
f^m  lu  centre.  It  ii  well  known  that 
the  power  of  a  magnet  deareaiet  as  the 
square  of  the  diaiaoce  iocreaaei.  New, 
on  referenoe  to  the  engravings,  flga.  1 
and  S,  It  will  be  aeni  that  the  point  of 
the  needle  (where  the  Magoatle  ftree  is 


its  greatest  power.  The  manner  aleo  In 
which  Ihe  eolls  are  made  TemoKS  the 
mmt  efltolTe  )Mrt  of  the  coll  to  a  neat 
dittutee  from  the  point  of  the  needle,  as 
will  be  seen  by  reference  lo  figs.  1  and  2, 
where  a  Is  i  piece  of  Ivory  generally  about 
one-eighth  of  an  Inch  thick,  Ibrougli 
which  a  brasi  screw  passei,  Beciuiw 
both  sides  together.  It  tbcM  pieeea  at 
{vary  could  be  dispenied  with,  and  ibe 
point  of  the  ueeille  were  made  M  aet  aa 
clow  lo  the  wire  •■  peaaible,  we  thiwld 
then  have  tba  full  forM  of  tlw  «aU  aMiBg 
OB  iL  But  as  they  eaanot  be  altogeAac 
dlipenaed  with,  they  may  be  made  noA 
smaller,  dierriiy  teingiiig  die  win  iwsnr 
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the  needle.  It  will  alto  be  seen  thltt  tbe  moves  on  a  eentre,  and  ooniequently  de- 
farther  the  needle  moves  into  the  eoll,  tcribing  an  are,  while  the  wire  on  the 
the  greater  is  the  loss  of  power,  as  it  ooil  Is  wound  in  a  right  line  acroeii. 

Fig.  2.  fig.  L 


ng.  4, 


Fig.  5. 


The  temedr  I  propose  will  be  seen  b^ 
itferrfng  to  figs.  4,  5,  and  6.    Fig.  4  is 


a  section  of  the  imiivoved  eeil,  whesa 
the  wire,  instead  of  being  wound  ki  i^ 
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right  line,  becomes  contracted,  following 
M  near  as  possible  the  arc  described  by 
the  needle.  Fig.  5  is  an  end  view  of  the 
same.  The  parts  marked  a  are  yerj  small 
ivory  pins,  round  which  the  wire  is 
wound ;  BB'  are  pieces  of  ivory,  through 
which  screws  pass  to  secure  the  sides  to- 
gether. Fig.  6  shows  the  shape  of  the 
needles  I  prefer.  I  screw  them  with  a 
very  small  screw  to  a  thin  collar,  which 
is  soldered  on  the  axis. 

It  will  now  be  seen  that  the  point  of 
the  needle  occupies  the  centre  of  each 
coil,  and  that  the  wire  is  as  close  to  them 
ns  possible.  When  the  needle  is  de- 
fleeted,  it  is  met  at  all  points  by  nearly 


the  same  foree^and  that  acting  with  great 
advantage. 

I  have  made  coils  of  the  shape  shown 
in  fig.  7,  but  do  not  find  them  better  than 
fig.  4. 

Ifp  Mr.  Editor,  I  shall  not  introde  too 
much  upon  your  valuable  pages,  I  will, 
in  a  future  Number,  describe  several  im- 
provements which  I  have  made  on  Tele- 
graph Alarms. 

I  am,  Sir,  yours,  &c., 

Albz.  Mackbmzib. 
Superintitident  of  Telef^apkt. 

Edtnbuxgb  and  Glasgow  Railwsy-offioe, 
Glugow  Stationi  March  1, 1S52. 
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place,  Brizton-road,  IroomoDger  and  Gas>fitter,  Proprietor.) 
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The  above  engraving  is  a  side  view  of 
this  article,  which  is  intended  for  holding 
pipes,  coupling,  &c.,  for  forming  joint 
connections.  A  is  an  angular  -  shaped 
jaw,  which  forms  the  termination  of  the 
stem  B ;  the  upper  portion,  C,  of  the 
stem  is  rectangular  in  its  cross-section  ; 
the  middle  part  D  has  a  screw  thread  cut 
upon  it,  and  the  lower  end  is  furnished 
with  a  handle  £.  F  is  a  socket  which  is 
fitted  upon  the  stem,  on  which  it  is  free 
to  travel  np  and  down  without,  at  the 


same  time,  being  able  to  turn  round  on 
account  of  the  two  flat  sides  GG  of  the 
stem.  H  is  a  tongue  or  grip,  which  b 
hinged  to  the  socket  F ;  and  I  a  spring 
which  keeps  the  tongue  pressed  against 
the  side  of  the  stem.  K  is  a  nut  which 
takes  upon  the  screwed  portion  of  the 
stem.  The  lower  end  of  the  socket  F 
fits  into  a  groove  in  the  upper  end  of  the 
nut  K,  so  that  when  the  nut  is  screwed 
up  or  down,  it  brings  the  tongue  eloser 
to  or  further  from  the  jaw  A. 


STIAM  BOILXR  SZPLOSIOM  AT 

[The  following  is  a  report  of  a  Committee 
.of  the  PrsakUn  Institute,  to  which  was  re- 
ferred for  examination  the  explosion  of  a 
steam  boiler  at  the  Factory  of  Messrs.  I.  P. 
Morris  fc  Co.,  at  Richmond,  Pennsylt snia.] 

The  boiler  in  qaestion  was  of  a  eylindri- 
eal  Ibnn,  5  feel  in  diameter  and  16  feet  long, 
havtog  a  fire-box  at  one  end,  from  whl^ 
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three  main  flues,  the  largest  of  which  wu 
20  inches  in  diameter,  exteodcd  to  the 
smoke-box,  from  which  twelve  retam  fines, 
6  inches  in  diameter,  carried  the  prodaets 
of  combustion  to  the  chimney.  Near  the 
end  of  the  boiler  there  was  a  steam  «lome 
i  feet  in  diameter,  which  was  plaosd  ofer 
an  opening  of  the  same  sixe  in  the  shell  of 
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Um  boiler*  The  iraa  of  which  the  boiler 
«M  made,  wit  of  the  best  qvality,  0*3  inohes 
in  thtekaeee.  Thte  boiler  wai  mtended  for 
the  nae  of  a  eteam  boat,  and  was  to  be  used 
«Qder  100  lbs.  pressure.  The  parties  who 
ordered  it  required  tliat  it  should  first  be 
tested  nuder  a  pressure  of  150  lbs*  Upon 
this  trial  the  fire  was  kept  up,  uutU  the 
safety  -  Talre  lifted  under  a  pressure  of 
148  lbs  ;  an  additional  weight  was  then 
added  sufficient  to  give  the  requisite  pressure 
of  150  lbs.,  and  after  a  few  moments,  the 
experiment  was  considered  as  satisfactory, 
and  directions  were  given  to  open  the  fire- 
doors;  at  this  moment  the  explosion  took* 
place,  killing  one  of  the  persons  present, 
and  severely  iojuring  two  others,  one  of 
whom  has  since  died. 

The  boiler  was  torn  into  at  least  three 
pieces,  by  fractures  perpendicular  to  the 
axis, — one  of  which  (the  fire-box  end),  was 
thrown  forward,  and  came  in  'contact  with 
two  large  Cornish  boilers  which  were  lying 
in  front  of  it,  indicating  by  ita  effects  upon 
them  the  terrific  violence  with  which  it  had 
been  projected.  The  waist  of  the  boiler  was 
torn  from  the  steam  dome,  ripped  open, 
and  flftttened  out  upon  the  wharf  where  it 
lay,  while  the  steam  dome  and  other  por- 
tions, were  thrown  high  Into  the  air,  and 
fell  into  the  Delaware  river,  whence  they 
have  not  been  recovered.  The  main  flue 
was  also  separated  from  the  rest  and  thrown 
into  the  dock,  whence  it  was  afterwards 


recovered  and  found  flattened,  but  apparently 
not  colUpeed  by  the  pressure  of  the  steam. 

In  seeking  to  account  for  this  explosion, 
we  msy  in  ^  first  place  remark,  that  there 
appears  no  reason  whatever  to  suspect  the 
existence  of  a  low-water  level.  The  expe- 
riment had  been  bat  a  short  time  in  pro- 
gress, no  water  or  steam  had  been  lost,  ex- 
cept that  which  was  blown  off  at  the  safety- 
valve,  nor  was  any  pump  In  connection  with 
the  boiler  by  which  cold  water  might  b^ 
thrown  upon  an  exposed  and  overheated 
surface.  This,  then,  the  most  common  of 
sU  causes  of  explosion  of  steam  boilers,  can- 
not be  reverted  to,  to  explain  this  one. 

Nor  is  there  any  reason  to  suspect  careless- 
ness or  recklessness  on  the  part  of  those  in 
charge  of  the  experiment,  nor  negligence  or 
mistake  in  the  calculation  of  the  pressure  on 
the  safety-valve.  The  boiler  was  at  the 
time  under  the  el&arge  of  perfectly  competent^ 
persons,  who  were  under  no  excitement, 
had  no  Inducement  to  rashneis,  nor  were 
under  circumstances  likely  to  lead  to  over 
haste,  and  whose  lives  were,  as  the  re- 
sult too  sadly  proved,  exposed  in  the  event 
of  an  explosion. 

The  Committee  submitted  to  the  proof  of 
the  breaking- apparatus  pieces  of  Uie  iron 
taken  from  the  edges  of  the  fractures,  and 
the  results  showed  that  the  iron  was  of  good 
quality.  The  following  are  the  breaking 
weights  per  square  inch  of  section,  of  these 
pieces : — 


Iron  taken  fhnn  the  side  of  the  boUer;  with  the  fibre,  67-100 lbs.;  aeross  the  fibre,  87*200 lbs. 

■hdl  „  ,,  50*400  „  „  56000  „ 
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if  fipom  these  data,  and  the  diameter 
end  thickness  of  the  shell  of  the  boiler, 
we  csleulate  *  Ita  strength,  and  compare  it 
with  the  effort  exerted  upon  the  shell 
by  a  pressure  of  150  lbs.  per  square  inch, 
we  shall  find  that  after  making  all  pos- 
sible allowances,  a  simple  cylindrical  shell 
of  such  diameter  and  thickness,  and  made 
of  aneh  materials,  would  have  been  fully 
equal  to  the  strsin  brought  upon  it.  But 
when  we  consider  the  effect  of  the  large 
opening  made  Into  the  steam  dome,  we  ahall 
see  that  the  strength  of  the  cylinder  waa  very 
materially  diminlahed,  and  probably  brought 
below  what  was  neoessary  to  resist  the  strain 
upon  It. 

It  will  be  etsily  seen  that  the  effect  of 


such  an  opening  thus  covered  must  be  to 
iHring  a  greatiy  increased  strain  upon  Ita 
edge  where  it  intersects  the  upper  line  of 
the  shell,  while  the  dome  itself  gives  but  lit- 
tle aid  In  resiiting  this  pressure,  and  if  the 
deformation  of  the  shape  or  a  tear  of  the 
iron  ahould  be  the  consequence,  the  other 
results  of  the  explosion  might  easily  foUow. 
The  Committee  deem  this  defect  of  form  to 
be  so  manifestiy  sufficient  to  aeeonnt  for 
the  explosion  that  they  do  not  think  it  ne- 
oessary to  advert  to  any  other,  but  strongly 
call  the  attention  of  boiler  builders  and  en- 
gineers to  the  importance  of  avoiding  such 
large  openings  In  the  shell  in  future. 

PhDaddpbia,  Not.  IS,  1851 


THU  WIST  INDIA  MAIL 

Tie  Royal  Mail  steam-ship  PerciM,  Cap- 
tain William  Allen,  arrived  here  at  5  p.m. 
to-day  from  Greenock,  where  she  has  been 
for  the  last  five  months,  taking  in  her  machi- 
nery.   The  PtiramtL  is  another  of  the  gigan- 
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tic  steamers  built  for  the  Transatlantic  ser- 
vice of  the  West  India  Mail  Company,  of 
which  the  unfortunate  Ammzom  wee  the 
pioneer.  She  is,  in  feet,  of  the  same  dass 
as  the  Amaxon  and  the  OrinoeOf  and,  both 
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M  regtrds  iis6  ftUd  power,  It  netrly  ilmilBf 
to  those  vesiels.  The  Paratka  was  hnllt  At 
SottthAmptoti,  by  Metsrs.  Wigram  snd  Sons, 
of  London,  who  ba?e,  within  the  Uit  t#o 
yearM,  citAblished  a  floarishing  shipbaildinf^ 
yard  as  a  branch  of  their  Thames  establish- 
ment.  The  construction  of  the  machinery 
was  e&trnsted  to  the  eminent  engineering 
firm,  Messrs.  Caird  and  Co.,  of  Qreeuoek  \ 
and,  to  enable  the  ponderoas  pieces  of 
which  her  machinery  is  composed  to  be 
hoisted  into  their  places,  the  Harbour  Com- 
mlssionen  of  the  Yiotoria  Pier  at  Greenock 
had  to  erect  new  cranes  capAble  of  lifting  70 
tons  at  one  time.  Descriptions  of  the  Ama* 
toil  And  the  Ovinoeo  are  to  fresh  in  the 
minds  of  the  public  that  Aill  details  of  the 
fittings  of  the  PmviM  Are  almost  unneces- 
sary, inasmuch  as  the  general  plan  and  con* 
struction  of  this  ship,  with  but  trifling  Vari- 
ations, arising  from  the  difference  of  builders 
and  engineers,  are  identical  with  those  of  the 
whole  of  the  fire  ships  built  for  this  par- 
ticular service.  The  Panma,  it  may  how* 
ever  be  said,  is  of  2,250  tons  burden ;  the 
length  of  keel  and  forerake,  275  feet ;  depth 
of  hold,  including  the  spar-deck,  34  feet; 
beam,  41  feet ;  height  between  decks,  8  feet. 
She  is  fitted  with  two  marine  engines  on  the 
side-leTer  principle,  of  the  collective  nomi- 
nal power  of  800  horses  (though  capable  of 
working  to  eonsiderably  above  that  power). 
The  cylinders  are  of  96  inabes  diameter, 
with  a  9  feet  stroke.  She  has  the  Improved 
patent  fsathering  paddle-wheels*  of  40  feat 
diameter,  and  in  her  construction  every 
appliance  and  improvement  that  science  and 
aKparlenee  could  tngfeat  appear  to  hava 
been  adopted.  Strang th  and  aabstantialUy 
are  the  distingoisUog  fsatoras  of  this  flae 
vessel,  while  the  fittings  are  plain  and  beaa- 
tlAil,  and  adapted  for  prodaoing  every  oom- 
fbrt  and  oonvenienoe  that  oaa  be  desired  ia 
a  packet  Btenner.  The  Parmia  has  four 
decks,  the  spar  deck  being  fluah  from 
stem  to  atera ;  and  it  is  here  that  the  im» 
BMnaa  aagnitvde  of  the  vassal  asore  aspe- 
eially  strikes  the  eye.  Tba  main  deck  aft 
ia  fitted  op  with  a  double  raw  of  aleeping 
berths,  entered  from  a  promenade,  armngad 
for  great  oonvanianea  dttring  bad  waathari 
coaling,  fto.  Forward,  also,  similar  bertha 
are  provided,  while  both  in  the  forward  and 
afterward  saloons  there  are  oneadi  side  rows 
of  sleeping  cabins,  each  passenger  having 
that  groat  desideratum  at  sea,  a  cabin  to 
himself.  The  saloon  is  espable  of  dining 
200  persons,  and  there  are,  altogether,  sepa- 
rate slefping  apartments  for  nearly  that 
number  of  passengers.  The  store,  baggage, 
specie,  ADail*  rooms,  and  magasioes,  aro  on 
the  orlop  deck,  the  ladles'  eabin  being  a 
eommodioas  apartment  at  the  stem  part  of 


the  main  deek»  eommunlotttng  by  privtta 
stafreases  with  the  saloon  below.  The  Parm* 
na  has  stowage  room  for  1,100  tons  of  coala, 
and  400  tons  of  cargo.  She  Is  full  bark- 
rigged,  has  two  funnels,  and  is  as  noble  a 
looking  steamship  as  any  that  ever  carried 
the  British  flag.  For  either  the  peaoefU 
and  lucrative  businesi  for  whieh  she  ia  in- 
tended, in  forming  a  link  in  the  ehain  of  an 
important  steam  communication,  or  for  the 
sterner  necessities  of  warfare^  in  earryUig 
the  tromendottt  armament  with  whieh  ahe 
might  speedily  be  Armed,  the  Parana  le 
equAlly  adapted,  and  the  poasesalon  of  t 
series  of  gigantie  and  powerful  steamera, 
such  as  this,  cannot  but  add  immeasorably 
not  only  to  the  oommerolal  greatness,  but  to 
the  naval  power  of  this  country. 

Now  that  so  much  Intetvtt  Is  attached, 
and  very  properly  attached,  to  the  perform- 
ances and  speied  of  these  monster  steamfthipa, 
that  of  the  Parmia  on  her  recent  voyage 
will  not  be  uninteresting."  Captain  C.  fi. 
Mangles,  the  managing  Director  of  the  Com* 
pany,  and  Mr.  6.  Mills,  the  Company's 
Bngineer- In-Chief,  were  on  board.  A.  trial 
trip  was  made  for  the  first  time  In'the  Clyde, 
on  Tuesday  last,  which  was  of  a  most  satis- 
factory naturo,  and  the  ship  made  a  speed  of 
12f  knots,  equal  to  15*83  statute  miles  aa 
hour.  The  experiment  of  first  turning  round 
the  engines  under  steam  being  thus  perfectly 
successful,  orders  were  given  to  ooal  the 
ship  and  start  at  once  for  Southampton ;  but 
a  dtensa  fog  intervening!  the  daparturo  was 
not  eifeeted  till  Thursday  morning  last,  the 
11th  inst.  At  7*40  a.m.,  when  the  Parana 
left  Orsenook,  s)ie  ran  with  a  alack  tide  from 
the  Clock  to  the  Cumbray  Light,  a  dlaUnoa 
of  1S3'6  knots,  in  1  hour  10  minutas. 
Steaming  on,  and  pasaiag  the  Pladda  Light, 
the  ahip  was  abreast  of  Copeland  Island  at 
2-40  P.M.  Aa  the  distanaa  batweea  Cum- 
bray  and  Copeland  Island  la  64  milae,  and 
as  ^  time  taken  to  run  this  diatanoa  was 
5  hours  33  minutes,  it  follows  that  tlw  aver- 
age speed  batwean  theae  two  polnte  wu 
about  12  knota  par  hoar.  The  thick  weather 
wbieh  is  so  provaleat  in  these  paita,  and  tlM 
aoaaeqaent  daager  of  collision,  having  is* 
dvaad  the  prudent  oommandar  of  the  Annana 
—Captain  Allan«-to  slow,  and  oocaaionally 
to  stop  the  enguies  during  the  night,  the 
speed  of  the  ahip  waa  radnced  (froaa  9*30 
P.M.  to  5*30  A.M.)  to  about  5  knota  per 
hour.  With  daylight  of  the  12th,  how- 
ever,  came  the  opportunity  of  netting  on 
again  full  speed,  as  well  as  of  again  testing, 
later  in  the  day,  the  speed  of  the  ship.  This 
distance  from  the  Smalls  to  the  Longship 
Lighthouse  Is  about  101  miles  (nautical), 
and  this  was  ran  in  9  hours  5  minvtaa,  giv« 
ing  an  average  speed  of  11  knota.    Up  to 


I 


AlffSfilOAM  VIEW  or  THB  8TBAM  POWSR  OF  ENOLAKD. 


235 


thli  tlai«  to  natrly  midnight  of  the  I2th» 
the  englnei  had  bfleii  making  13|  and  14 
reTolutions  ;  bet  when  the  Lind'a-end  had 
been  rounded ,  and  the  ihip  had  come  head 
to  a  atrong  eaat  wind,  the  enginei  were 
brought  op  to  about  12-}.  In  tpite,  how- 
ever, of  this  hesTy  eaeterly  wind,  which  in- 
ereated  eontiderablj  daring  the  latter  part 
of  the  nin,  and  of  a  good  lamp  of  a  le*, 
tlie  Ptartmm  ooatlnaed  to  make  good  way, 
and  ran  from  the  Liiard  to  Portland,  a  dii« 
tanee  of  114  miles,  at  9^  knots  per  hoar> 
in  12  hoars.  On  the  ISth,  at  8*30  p.m., 
the  Pcrmia  passed  the  Needles,  and  com  < 
pleted  a  mn  of  abont  567  miles  in  56  hours, 
at  an  aTorage  speed  of  10  knots  per  hoar, 
inolading  stoppages.  Mr.  Mills  reports  that 
the  engines  worked  rery  satisfactorily  \  it  was 
necessary  to  watch  and  cool  the  bearings 
daring  the  ran  round,  but  the  ship  was  not 
stopped  once  upon  that  account.  Upon 
leuTing  Greenockj  the  Parana  had  390  tons 
of  coal  on  board,  and  she  drew  17  feet  8  ins. 
aft,  and  16 feet  11  ins.  forward:  the  con- 
sumption of  coals  was  Tcry  moderate,  ond, 
taking  ctcij  droumstanoe  into  considers- 
tloB,  it  is  stated  that  a  better  reintt,  in  point 
of  speed,  lias  been  obtained  from  this  Tcssel 
titan  from  either  of  the  two  previous  ships, 
the  (Mioeo  or  AmaMfm,-^89uihamptfm  Cbr* 
rt$pfmdtnt  of  ih$  TVmet. 


■LBCTB.1C  TKLIOEAPH  BXPBIIIICBNTS. 

On  Saturday,  the  13th  iostont,  Mr.  Reid 
tried  another  series  of  interesting  experi- 
aaents  on  the  South  Western  Railway,  simi- 
lar to  those  he  performed  at  Dotot  on  the 
3rd  instant,  and  as  reported  in  our  Journal 
of  the  6th ;  one  inttniment  and  battery  being 
placed  in  the  Admiralty,  Wbiteliall,  and  the 
other  in  the  Portsmouth  Dockyard, — dis- 
taBCOf  ia  round  numbars»  one  hundred 
miles.  ScTsral  messages  were  sent  to  and 
fro  from  the  Admiralty  to  the  Dockyard  by 
the  miniaiare  battery  with  perfect  success* 
This  battery  being  removed,  the  piece  of 
silver  and  sine  was  then  introduced  into  tlia 
moath  of  the  operator,  and  a  message  sent 
from  London  to  Portsmouthf  sad  repeated 
baek  aorrectly. 


gun  propellers  ready  to  be  launched.  One 
half  of  these  only  are  in  commiasion,  but 
then  the  has  75  steam  vessels,  ready  for  war 
at  any  moment,  the  average  tonnage  of  which 
is  800  tons  each ;  some  of  them  are  very  small 
and  some  very  large,  but  the  very  smsllest  is 
fit  to  cross  the  Atlantic.  The  oommereial 
steam  marine  of  Britain  numbers  1,184  steam 
ships  and  steam-boats.  The  eity  of  London 
alone  has  333  steam  vessels,  with  a  tonnage  of 
102,000  tons.  The  oitj  of  Glasgow  has  88 
steam  ships,  all  fitted  for  sea,  with  a  tonnage 
of  34,000  tons.  In  Liverpool  there  are 
99  steam  vessels,  with  an  average  tonnage  of 
21,059  tons.  Thus,  in  three  porte,  there 
is  a  tonnage  of  steam  vessels  amounting  to 
157,059  tons.  It  is  right  that  we  should  be 
well-informed  about  the  power  of  foreign 
countries.  It  is  our  opinion  that  the  policy 
of  England  always  has  been  to  hide  her 
strength.  It  may  be  wise  policy,  and  it  may 
not— we  have  no  oceasion  to  discuss  that 
point  now,  we  only  wish  to  present  faeto, 
for  true  information  to  our  people.  We 
have  presented  the  tonnage  of  the  steam 
vessels  of  three  British  cities,  and  we  have 
rather  under-rated  it.  If  we  allow  an 
average  tonnage  of  800  tons  to  all  the  mer- 
cantile marine  there,  it  will  amount  to 
236,400  tons. 

We  have  seen  a  statement  in  the  anem* 
naii  OaxHie  shout  so  many  Bng^h  steam- 
boato  being  below  100  tons  burden,  and  that 
we  had  no  such  class  here.  This  Is  true  i 
bnt  every  one  of  them  are  under-rated  t  and 
for  all,  the  very  smallest  is  fit  for  see.  One 
single  Glasgow  Company  (the  Cnnard),  has 
seven  Atlantic  steamships  with  a  tonnage 
of  13,100  tons,  and  this  foroe  is  to  be  in- 
oreased  about  6,000  tons.  There  sre  at 
least  100  steamships  of  1,000  tons  burden, 
each  of  which,  upon  an  eiigenoy,  could  be 
drafted  iato  the  British  navy,  and,  in  a  fear 
days,  armed  and  equipped,  not  for  defence 
but  offensive  operations.  The  statemento 
that  England  may  be  invaded  from  France, 
is  all  sponge  cake  and  Cologne  water.  When- 
ever her  dockyards  are  active,  all  the  Euro* 
pean  powers  shake ;  they  are  vuhierable  to 
her.  She  is  able,  in  two  weeks,  to  bloekade 
all  the  porte  of  Europe,  and  defend  her  own 
at  the  same  time.— 5defif(/Ic  iimertemi. 


AirBmiOAH  TXBW  OP  TBM  •TXAM  POWn 
or  BlfWDANO. 

There  is  a  most  lamentable  general  igno- 
rance of  the  power  of  England,  both  among 
the  people  there  and  our  people  here.  This 
We  Judge  from  the  BUtistlcal  facts  respecting 
her  steam  navy  and  mercantile  steam  marine. 
Her  steam  navy  is  really  terrific— being  no 
less  than  147  vessels,  b^des  three  new  80- 


ON  TBI  HTrOTBBSia  RBLATIVB  TO  LUMI- 
NOUS 8THBR,  JLVD  AH  BXrBBIMBItT 
WBIOH  8BBMS  TO  DBMONSTBATB  TBAT 
THB  MOTION  OF  BODIBS  CHANOBS  THB 
▼BLOCITT  WITH  WHICH  LIGHT  IS  PBO- 
PABATBD  WITHIK  THBM.  BY  M.  ■. 
riZBAU. 

Numerous  theories  have  been  proposed  to 
account  for  the  phenomenon  of  aberration 
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on  the  lystem  of  undolttioni.  Fremel,  in 
.  the  first  piece,'  end  more  recently  Mf ran. 
Doppler,  Stokee,  CbaHis.  and  teTeral  others, 
hsTC  published  important  articles  on  this 
snbject ;  bat  it  appears  that  none  of  these 
theories  hare  received  the  entire  assent 
of  aataral  philosophers.  Indeed,  in  the  ab- 
lence  of  certain  knowledge  of  the  properties 
of  Inminoos  ether,  and  of  its  relations  to 
ponderable  matter,  it  has  been  found  neces- 
larj  to  make  hypotheses,  and  amongst  those 
whieh  have  been  proposed  there  are  several 
more  or  less  probable,  but  none  which  may 
be  considered  as  proved. 

These  hypotheses  may  be  reduced  to  three 
principal  ones.  They  have  reference  to  the 
condition  in  which  the  ether  existing  in  the 
interior  of  a  transparent  body  is  to  be  con* 
odved. 

Either  the  ether  is  adherrnt,  and  a«  it 
were  attached  to  the  molecules  of  a  body, 
and  consequently  partakes  of  the  motion 
which  may  be  given  to  that  body : 

Or,  the  ether  is  free,  independent,  and  is 
not  carried  along  by  the  body  in  its  move- 
ments: 

Or,  finally,  by  a  third  hypothesis,  which 
partakes  of  the  other  two,  a  portion  only  of 
the  ether  is  free,  the  other  portion  is  filed 
to  the  molecules  of  the  body,  and  that  alone 
moves  within  it. 

This  Isst  hypothesisj  whieh  we  owe  to 
Fresnel,  was  atarted  with  the  view  of  ac- 
oountiog  at  the  same  time  for  the  phenome- 
non of  aberrations,  and  a  celebrated  eiperi* 
ment  of  Mr.  Arago,  by  which  it  is  shown 
that  the  motion  of  the  earth  is  without  in- 
fluence upon  the  refraction  which  the  light 
of  the  stars  undergoes  in  a  prism. 

We  can  examine  the  value  which,  for 
each  of  these  hypotheses,  is  to  be  given  to 
the  velocity  of  light  in  bodies,  when  we 
suppose  those  bodies  in  motion.  The  value 
of  these  velocities  may  be  changed  by  the 
fact  of  the  motion. 

If  we  suppose  that  all  the  ether  is  carried 
along  with  the  body,  the  velocity  of  the 
light  will  be  augmented  by  the  entire  velo- 
city of  tbe  body,  supposing  the  ray  to  be 
projected  in  the  direction  of  the  motion.  If 
tbe  etber  is  supposed  to  be  free,  the  velocity 
of  the  light  will  not  be  changed. 

Finally ;  if  only  a  portion  of  tbe  ether  is 
carried  along,  the  velocity  of  the  light  will 
be  augmented,  but  by  a  fraction  only  of  the 
velocity  of  the  body,  and  not  by  the  totality, 
as  in  the  first  hypothesis.  This  conse- 
quence is  not  as  evident  as  the  preceding 
ones,  but  Fresnel  has  shown  that  it  may  be 
supported  by  veryprobuble  mechanical  con- 
sidermtionr. 

Although  tbe  velocity  of  light  is  so  enor- 
motts  in  oomparison  with  the  velocities  which 


we  are  able  to  give  to  bodies,  yet  wo  potaese, 
at  the  present  day,  means  of  observation  so 
delicate,  that  it  has  been  thought  possible 
to  determine  by  a  direct  experiment,  what 
is  really  tbe  influence  of  the  motion  of  bodiea 
on  the  velocity  of  light. 

We  owe  to  Mr.  Arago  a  method  founded 
on  tbe  phenomenon  of  interferences,  whieh 
is  capable  of  indicating  the  smalleat  varia- 
tion in  the  indices  of  the  refk-action  of  bodies. 
The  observations  of  Messn.  Arago  and 
Fresnel,  upon  the  difference  of  refraction 
which  exists  between  dry  and  moist  air, 
have  shown  the  extraordinary  aensibility  of 
this  meana  of  observation. 

It  is  by  adopting  tbe  same  principle,  and 
joining  the  double  tube  of  Mr.  Arago  to 
the  apparatus  of  two  oonjugate  telescopes 
which  I  had  employed  for  the  determination 
of  the  absolute  velocity  of  light,  that  I  have 
been  enabled  to  study  directly  in  two  me- 
diums—air and  water — the  effeota  of  the 
motion  of  a  body  on  the  light  which  tra- 
verses it. 

I  shall  endeavour  to  point  out,  without 
the  aid  of  a  drawing,  what  was  the  course  of 
the  light  in  this  experiment.  From  the 
focus  of  a  cylindrical  lens,  the  solar  rays 
entered  almost  immediately  the  firat  tele- 
scope by  a  lateral  opening  near  ita  focos— a 
transparent  mirror,  whose  surface  was  at  an 
angle  of  45*^  to  the  axis  of  the  telescope, 
threw  them  by  reflection  in  the  direction  of 
the  object  glass. 

After  paasing  out  from  the  object  glass, 
the  rays,  having  become  parallel  to  each 
other,  arrived  at  a  double  slit,  eaeh  opening 
of  which  corresponded  with  the  entrance  of 
one  of  the  tubes.  Thus  a  very  narrow  pen- 
cil of  rays  penetrated  into  each  tuba,  and 
traveraed  its  whole  length  (1*487  m. —4  ft 
10  in.) 

Tbe  two  pencib  of  light,  still  parallel  to 
esch  other,  reached  the  object  glass  of  the 
second  telescope,  wen  refracted,  and  by  the 
effect  of  that  refraction  united  at  ita  focus ; 
there  they  encountered  the  surface  of  a  mir- 
ror perpendicular  to  the  axis  of  the  the  tele- 
scope, and  underwent  a  reflectioa,  which 
returned  them  towards  tbe  object  glass.  But, 
by  the  effect  of  the  reflection,  the  pencils 
had  changed  their  route,  ao  that  that  which 
was  before  to  the  right,  passed  to  the  left 
after  the  reflection,  and  vice  vend.  After 
having  again  traversed  the  oliject  glass,  and 
thus  become  once  more  parallel  to  each 
other,  they  entered  a  second  time  the  tubes  $ 
but  as  they  were  inverted,  that  which  had 
paaaed  through  one  of  the  tubes  in  going, 
passed  through  the  other  tube  on  iu  return. 
After  their  second  passage  through  the 
tubes,  the  two  beams  again  traversed  the 
doable  slit,  re-entered  the  first  telescope. 
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andf  patiinf  through  the  traniparent  glwi, 
interfered  at  its  foeni.  There  they  formed » 
by  their  mutiiel  action,  fringes  of  interfer- 
eace,  which  were  obserred  with  an  eye>piece 
provided  with  a  scale  of  difi&ions  at  its 
foens. 

It  was  necessary  that  the  fringes  shonld 
be  very  wide  for  the  purpose  of  permitting 
the  appreciation  of  small  fractions  of  the 
width  of  a  fringe.  I  found  that  this  result 
was  obtained,  whilst  still  preserving  a  great 
intensity  of  light,  by  placing  before  one  of 
the  slits  a  thick  glass,  inclined  in  such  a 
manner  as  to  show  tlie  two  slits  by  the  effect 
of  refraction,  as  though  they  were  nearer  to 
each  other  than  they  were  in  reality ;  one 
may  thus  giye  to  the  fringes  variable  dimen- 
sions, and  choose  that  which  is  most  suitable 
for  the  observations.  The  double  passage 
of  the  light  has  for  its  object  the  increase  of 
the  distance  passed  over  within  the  medium 
in  motion,  and,  moreover,  to  compensate 
entirely  for  the  infloence  of  an  accidental 
difference  of  temperature,  or  of  pressure  in 
the  two  tubes,  whence  might  result  a  dis- 
placement of  the  fringes  that  would  be  con- 
founded with  the  displaoeoaent  which  the 
motion  might  produce,  and  would  render 
the  observation  uncertain. 

Indeed,  it  is  very  easy  to  see  that,  by  this 
arrangement,  each  point  situated  on  the 
path  of  one  of  the  pencils  is  equally  on  the 
path  of  the  other,  so  that  a  change  in  the 
density  at  any  point  whatever  in  the  passage 
acts  in  the  same  manner  on  the  two  rays, 
and  cannot,  consequently,  have  any  influ- 
cnee  npnn  the  position  of  the  fringes.  The 
fact  that  the  compensation  is  total,  was  veri- 
fied by  placing  a  thick  glass  before  one  only 
of  the  two  slits,  or,  indeed,  by  filling  with 
water  one  only  of  the  tubes,  the  other  being 
filled  with  air.  Neither  of  these  experiments 
caused  the  slightest  change  in  the  position 
of  the  fringes.  Relative  to  the  motion,  we 
see,  on  the  contrary,  that  the  two  beams  are 
submitted  to  opposite  influences. 

If  we  suppose,  in  fact,  that  in  the  tube 
placed  on  the  right  the  water  flows  towards 
the  observer,  the  beam  coming  from  the 
right  will  have  passed  through  the  tube  in 
the  direction  of  the  motion,  whereas  the 
beam  coming  from  the  left  will  have  passed 
through  in  a  direction  contrary  to  the  mo- 
tion. 

By  making  the  water  in  the  two  tubes 
flow  at  the  same  time  in  directions  opposed 
to  each  other,  we  perceive  that  the  effects 
should  be  added.  This  double  current  being 
prodneed,  we  may  reverse  the  direction  at 
the  same  time  in  each  tube,  and  the  effect 
should  again  be  doubled. 

{To  b€  eonHmu€d,) 
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JoBN  Wallacb  Duncan,  of  Grove. 
End-road,  St.  John's- wood,  gentleman. 
Fbr  impro9emen(M  m  enginei  for  apptying 
the  power  of  9team  or  other  Jluidt  for  tm- 
pelling  purpotes,  and  i»  the  mtmufaeture  qf 
applianees/or  tranrrnitting  motion.  Patent 
dated  September  4,  1851. 

Ctaimt. — 1.  Several  constructions  of  ro- 
tary engines. 

2.  The  construction  of  condensers  or 
other  apparatus  for  condensing  steam  in 
steam  engines,  haviog  rotary  discs  or  plates 
continuously  cooled  by  immersion,  and  ex- 
posed to  the  steam  to  induce  condensa- 
tion. 

3.  The  construction  of  condensers  or 
other  apparatus  for  condensing  steam  in 
steam  engines,  having  a  combined  series  of 
tubes,  or  other  channels  through  which  the 
cobliog  medium  circulates,  such  tubes  or 
channels  having  a  rotary  motion,  in  order 
to  present  a  change  of  cooling  surface  to 
the  steam  as  it  enters  from  the  exhaust 
passage  of  the  engine. 

4.  The  application  of  endless  belts  of 
gutta  percha  haviog  diagonal  bUdes,  con- 
structed and  arranged  for  the  purpose  of 
transmitting  motion  to  ships  and  other 
vessels. 

5.  The  manufacture  of  wheels  and  bosses 
used  in  machinery  for  preparing  and  apin- 
ning  fibrous  substances  of  gutta  percha  and 
other  specified  materials  masticated  and 
combined  together,  as  described. 

John  Rowland  Crook,  of  Birming- 
hsm,  hatter.  For  improvemente  in  hatt, 
eapSf  and  bonneie.  Patent  dated  September 
11.  1851. 

This  invention  has  particular  reference  to 
the  class  of  hata  known  by  the  appellation 
of  '*  silk  hats,''  and  has  for  its  object  to 
make  them  lighter,  softer^  more  elastic,  and 
better  ventilated  than  heretofore,  and  con- 
sequently easier  of  wear,  and  more  durable. 

With  this  view,  instead  of  making  the 
crown,  the  body,  and  the  brim  of  the  hat, 
as  is  now  commonly  done  of  three  separate 
pieces,  each  of  two  or  three  thicknesses  of 
calico  (or  some  other  flexible  material),  and 
cementing  the  whole  together  by  a  solu- 
tion of  shellac  (a  process  technically  called 
"priming"),  the  patentee  makes  all  these 
parts,  or  in  other  words,  the  entire  founda- 
tion of  the  hat,  of  one  single  entire  piece, 
without  any  seam  or  joining,  and  that  piece 
of  one  thickness,  except  at  the  edges  and 
other  places,  where  strengthening  pieces  are 
introduced,  as  hereafter  explained.    Or  he 
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make!  the  body  onlf  of  one  piece  of  one 
thick nesi  as  aforesaid,  and  the  crowDt  or 
brim,  of  a  separate  piece  or  pieces.  The 
material  which  he  uses  for  the  body  and 
bnoi  is  palm  leaf,  or  as  it  is  sometimes 
called  *'  Brazilian  Grass"  plait,  but  for  the 
brim  he  prefers  willow  on  account  of  i^s 
greater  stiffbess  and  poroasness.  The  palm 
leaf,  or  Brazilian  grass,  is  first  roaghlj 
plaited  into  the  form  of  the  intended  hat, 
cap,  or  bonnet,  then  soaked  in  boiling  water 
and  firmly  moalded  on  a  block  Into  the 
form  desired  to  be  permanently  giren  to  it. 
To  facilitate  the  moulding  of  the  piece  of 
plait  into  the  proper  form,  a  small  pieee  is 
oot  oat  from  the  centre,  or  part  correspond- 
ing with  the  centre  of  the  crown,  when  the 
hat  is  made  up,  and  filled  up  with  a  piece  of 
scale  board,  mill  board,  calico,  or  other 
suitable  stiff  slight  material.  To  strengthen 
the  hat  in  those  places  most  exposed  to 
wear,  each  as  the  edges  of  the  brim  and 
crown,  and  thns  enable  it  the  better  to 
retain  any  gi^en  shape,  the  patentee 
cements  to  the  foundation  at  these  parts 
pieces  of  tape,  or  strips  of  net,  or  some 
other  suitable  binding  material.  When  the 
foundation  of  the  hat  has  been  thus  blocked 
out  and  strengthened  at  the  points  most 
exposed  to  damage,  the  whole  is  Tarnished 
OTcr,  and  then  corered  with  silk  or  cotton 

Elush  in  the  manner  Tcry  oommonly  foU 
»wed.  The  palm  leaf,  or  Brazilian  grass. 
Is  rendered  repellent  of  water,  by  steeping 
the  grass  or  other  substitute  before  or  after 
plaiting  in  some  waterproof  composition, 
luch  as  soap  and  alum,  or  copal  ramish; 
as  to  the  use  of  which  waterproof  composi- 
tions, howerer,  no  claim  Is  made. 

Claim, — In  regard  to  the  manufacturing 
of  silk  hats,  caps  and  bonnets,  the  making 
of  the  foundation  of  the  hat  of  one  entire 
piece  of  palm  leaf,  or  '*  Brazilian  Orass," 
rendered  water  repellent  by  the  plans  afore- 
said, and  without  seam  or  Joining,  or  need 
of  **  priming,"  and  of  one  single  thickness 
throughout,  except  at  the  edges,  and  other 
places  where  strengthening  pieces  are  re- 
quisite, aa  before  specified,  or  making  the 
body  only  of  one  piece  of  one  thickness,  as 
aforesaid,  and  the  crown  or  brim  of  a  se- 
parate piece  or  pieces. 

Datid  Maim,  of  Beaumont-square,  en- 
gineer. For  inqfrovements  in  aieam  enginet 
mtdinjMmaeei,  Patent  dated  September 
11,  1851. 

Claim$. — 1.  A  duplex  compensating  en- 
gine is  described,  In  the  peculiar  combination 
and  disposition  of  parts  of  which  the  same 
consists ;  that  is  to  say,  in  lo  far  as  regards 
certain  arrangements,  whereby  the  power  of 
the  engine  Is  transmitted  to  the  crank- shaft. 


and  that  shaft  is  caused  to  make  two  rero* 
Intions  for  each  stroke  of  the  pistons,  and 
whereby  also  all  strain  on  the  crank-shaft 
bearings  is  prevented,  or  nearly  so. 

2.  A  modifioation  of  the  preceding  en- 
gine. 

3.  A  direct-acting  engine  described,  in  so 
far  as  regards  certain  arrangements  whereby 
it  is  adapted  to  the  working  of  two  screws 
or  wing  propellers  under  the  qoarters  of 
a  vessel,  and  a  mode  of  working  the  air-pump 
by  means  of  the  combined  motion  of  the 
crank -shaft  and  the  stroke  of  the  piston. 

4.  Certain  modes  of  fitting  the  shafts  for 
screws  or  other  wing  propellers. 

5.  A  method  of  working  the  air  and  oflier 
auxiliary  pumps  of  steam  engines,  at  one- 
half  the  speed  of  the  engines  themselres,  by 
means  of  helical  wheels,  as  represented  and 
described. 

6.  Two  scTeralimproTementsinftiniaeefl. 
Albxandbr  Parkbs,  of   Birmingham, 

chemist.  Fbr  eerimin  iwtfirovemtnti  hi  ihn 
mamtfacture  of  eopp%r,  and  in  the  wtpara" 
Hon  of  tom§  other  metaie  therefrom,  and 
in  the  production  of  aliope  qf  certain  me* 
taie.    Patent  dated  September  11, 1851. 

The  *'  improTements  in  the  manufhetut 
of  copper  "  oonsist  in  the  addition  of  me- 
tallic iron  and  zinc  at  difibrent  stages  of  the 
process  of  smelting^  whereby  copper  of  supe- 
rior quality  may  be  obtained  from  compa- 
ratively inferior  ores. 

When  iron  Is  used,  the  patentee  has  found 
it  adf  antageous  to  add  the  same  to  the  cop- 
per while  in  the  state  of  *'  white  metal ;" 
but  it  may  also  be  beneficially  employed  at 
subsequent  itages  of  manufacture,  especially 
when  sulphur  is  present  in  the  ores  under 
treatment.  The  following  modes  of  ope- 
ratini;  have  been  found  to  answer  well  In 
practice.  The  ores  are  treated  in  the  man- 
ner tiiually  adopted  by  smelters  until  the 
product  has  reached  the  roaster  furnace,  and 
has  been  allowed  to  cool  therein,  to  become 
oonverted  to  the  state  of  "  close  regule;" 
the  iron  (either  wrought  or  cast)  is  then 
added  In  the  proportion  of  1  cwt.  to  every 
charee  of  2|  tons  of  regule,  and  the  doors 
of  the  furnace  closed.  The  heat  Is  then 
kept  up  until  the  metal  is  brought  to  the 
state  of  "  pimple  copper,"  when  it  is  tapped 
offf  and  either  treatea  at  once  in  the  usual 
way  in  the  refining  furnace,  or  has  metallic 
zinc  added  to  it  in  the  manner  afterwards 
described.  Another  method  of  operating  is 
as  fellows: — After  the  iron  has  been  added 
in  the  roaster  furnace,  the  metal  Is  run  off 
in  the  state  of  "  light  regule,"  and  the  pigs 
are  stripped  In  the  manner  practised  by 
smelters  when  making  best  selected  copper; 
the  portions  of  metal  so  stripped  are  again 
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faitRMhioed  into  tlia  roaster  fhruioe,  uting 
one-half  owt.  of  Iron  to  erarj  charge  of  2| 
tona  of  metal,  and  the  metal  ia  heated  until 
it  attaina  the  auite  of  '*  pimple  copper," 
when  it  ia  tapped  off  and  transferred  to  the 
refining  fnrnace,  where  the  prooeaa  ia  finiahed 
in  the  ordinary  manner,  or  by  the  addition 
of  aine,  aa  afterwards  deaoribed.  This  pro- 
oesa  ia  adopted  onW  when  very  pnre  eopper 
ia  required  to  be  obtained.  Or,  initead  of 
introducing  the  inm  in  the  roaater  furnace, 
it  may  be  added  to  the  copper,  while  in  a 
fused  state,  in  the  refining  fiurnaee.  Tn  this 
caae,  the  patentee  niea  1  cwt.  of  iron  for 
erery  charge  of  4  or  5  tona  of  copper,  and 
the  metal  ia  well  agitated  for  the  purpose  of 
oxidising  the  iron,  and  when  the  metal  haa 
urived  at  "  act  pitch,*'  it  ia  poled  and  laded 
out  in  the  usual  manner ;  or  metallic  sine  is 
added  before  poling,  and  the  prooeaa  is  then 
conducted  aa  neztly  deacribed.  The  iron  is 
not  to  be  nsed  in  the  refining  furnace  with 
eopper  which  haa  been  prcTionaly  treated 
with  iron  in  the  roaater  furnace. 

The  procesa  of  uaing  sine  is  as  follows : — 
The  zinr,  in  a  metallic  atate,  ia  added  to  the 
fused  copper  in  the  refining  furnace,  when 
the  metal  ia  at  "  aet  pilch,"  in  the  propor- 
tion of  1  cwt.  of  zinc  to  every  charge  of 
about  5  tona  of  copper,  and  after  remaining 
for  about  two  hours  to  allow  the  zinc  to 
▼olatilize,  the  metal  ia  poled  and  ladled  out 
in  the  usual  manner.  Although  the  aboTC- 
mentioned  proportions  of  iron  and  zinc  hare 
been  found  to  answer  well  in  practice,  the 
patentee  does  not  confine  himself  thereto,  as 
it  may  be  necessary  occasionally  to  vary  the 
aame ;  they  will  be  foand,  however,  well 
adapted  for  the  qualitiea  of  copper  orea 
generally  operated  on. 

The  **  improyements  in  the  aeparation  of 
other  metals  from  copper  "  have  relation  to 
the  treatment  of  argentiferous  copper  ores, 
and  are  baaed  on  the  discorery  that  siWer 
may  be  volatilized  by  applying  heat  to  the 
seme  when  in  combination  with  metallic 
sine  and  araenic,  and  are  exemplified  in  the 
three  following  proceases.  The  apparatua 
employed  in  carrying  them  into  effect  con- 
aiata  of  a  reverberatory  furnace  having  auit- 
able  flnea  and  chambera  in  connection  there- 
with, wherein  the  ▼olatilised  sUrer  and  other 
metala  may  be  condensed.  The  silver  is 
obtained  in  a  metallic  state  by  collecting  the 
condensed  products,  and  treating  the  same 
by  cupellation,  or  any  other  ordinary  pro* 


Firti  Proce$9, — When  the  argentiferoua 
compound  ia  in  a  metallic  atate,  and  con- 
taina  about  10  oa.  of  atlver  to  the  ton,  the 
patentee  adda  to  every  ton  thereof  previously 
melted,  from  three  to  five  per  cent,  of  me- 
tallic sSne,  from  one  quarter  to  one  half  per 


cent,  of  white  arsenic,  and  about  half  a 
cwt.  of  anthracite  eoal  or  other  auitable 
carbonaceous  matter.  He  then  closea  the 
furnace  door,  and  keeps  up  the  heat  for 
about  six  hours,  at  the  expiration  of  which 
time  the  silver  will  be  found  to  have  passed 
over  with  the  other  volatile  metala,  and  to 
have  be  condensed  in  the  fluea  and  eham- 
bera  in  connection  with  the  furnace. 

Stewed  Procest.— When  the  argentifer- 
oua compound  is  principally  in  the  atate  of 
sulphuret,  and  oontaina  about  10  os.  of  ailver 
to  the  ton,  the  patentee  adda  to  etery  ton 
thereof,  in  a  melted  atate,  from  six  to  ten 
per  cent  of  calamine  or  other  oxidized  com- 
pound of  zinc,  with  lime  or  other  suitable 
flux  if  needed,  and  about  half  a  owt  of  an- 
thracite coal :  and  if  the  compound  ia  free 
from  arsenic,  from  one  quarter  to  one  half 
per  cent,  of  white  arsenic.  He  then  closea 
the  furnace,  and  proceeds  as  above  men- 
tioned. In  this  procoM  it  ia  preferred  to 
add  the  sine  and  araenio  on  the  melted  metal 
when  in  a  atate  of  '*  pimple  copper." 

Third  Proeeta. — When  the  argentiferoua 
compound  consists  chiefly  of  oxide  or  car- 
bonate of  copper  containing,  as  before, 
about  10  oz.  of  ailver  to  the  ton,  the  paten- 
tee adds  to  it,  while  in  a  melted  atate,  and 
after  skimming  to  remove  impurities  and 
earthy  matters,  from  10  to  15  per  cent,  of 
blende,  or  other  sulphurous  compound  of 
zinc,  from  one  quarter  to  one  half  per  cent, 
of  white  araenic,  and  1  cwt.  of  anthracite 
coal.  He  then  proceeds,  aa  above  directed, 
and  obtains  the  volatilized  silver  from  the 
fines  and  chambera  of  the  apparatus. 

When  the  ore  operated  on  oontaina  a 
greater  proportion  of  silver  than  10  oz.  to 
the  ton,  the  quantity  of  zinc  and  araenic 
must  be  increased  in  a  like  ratio  ;  and  when 
the  silver  exceeds  50  oz.  to  the  ten,  it  ia 
recommended  to  add  the  zinc  and  araenic  by 
degreea  instead  of  altogether.  Although 
white  arsenic  ia  directed  to  ba  uaed,  equiva- 
lent proportions  of  other  compounds  thereof, 
or  even  metallic  arsenic,  may  be  employed. 

The  *'  improvementa  in  the  production  of 
alloys  "  conrist  in  combining  alloy  of  chro- 
mium and  nickel  with  other  metals  in  pro- 
portions varying  according  to  the  nature  of 
the  uaa  to  which  the  compound  metal  ia  to 
be  applied.  The  chromium  end  nickel  alloy 
ia  composed  of  equal  parte  of  oxide  of 
chromium  and  oxide  of  nickel,  or  of  two 
psrta  of  oxide  of  chromium  to  one  part  of 
metallic  nickel,  melted  together  in  a  close 
crucible,  being  kept  covered  the  while  with 
ebarooal  or  caroonaoeoua  material.  The  fol- 
lowing proportiona  are  recomotended  for  the 
production  of  *'  white  metal ''  alloys. 

Flrnt  Coffipound.'^Ten  parts  of  chro- 
naiumand  nickel  alloy,  and  ninety  parts  of  tin. 
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StemUl  Caw^fomuL — Twenty  partt  of  7AM  Om^pommI,— Twenty  parti  of  ehro- 
ehrominm  and  nickel  alloy,  and  eighty  parte  minm  and  nickel  alloy,  nzty  parta  of  irony 
of  iron*  and  twenty  parta  of  linc. 
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Jomh  Denton,  of  Rochdale,  Lancuter,  gentle- 
man, (or  improvemonta  in  machinery  or  apparatus 
for  manufacturing  looped,  terry,  or  other  limUar 
fabrioa.  March  IS;  six  months.  (N.B.  This  patent 
being  opposed  at  the  Great  Seal,  was  not  sealed  till 
he  13th  March,  but  bears  date  the  23rd  February 
last,  the  day  it  would  haye  been  sealed  had  no  oppo- 
altion  been  entered.) 

John  Mercer,  of  Oakenihaw,  Clayton- le-Moots, 


chemist,  and  John  Greenwood,  of  IrwoU  Springs, 
Baeop,  Turkey-red  dyer,  both  in  Lancaster,  for  cer- 
tain improvements  in  preparing  cotton  and  other 
ftbrios  for  dyeing  and  printing.  March  15 ;  six 
months. 

Francis  Wheatley,  of  Greenwich,  Kent,  gentle- 
man, for  an  improved  safety  cab-omnibus.  Mardi 
18;  six  months. 
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SCREW  STEAM  NAVIGATION.— MAIN'S  PATENT. 
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lOnW  ITBAK  KATIOilTIOK.— >lffAm'B  PATINT. 

Rkmakkable  as  has  been  the  extension  which  steam  navigation  has  experienced 
of  late  years,  owing  to  the  sdbstitution  of  the  screw  for  the  paddle-wheel,  and  clearly 
enough  understood  as  are  the  conditions  on  which  success  in  the  use  of  the  screw 
depends,  it  must  be  confessed  that  a  perfectly  unexceptionable  screw  steam  ehi;riQe 
is  still  among  the  engineering  desiaerata  of  the  day.  All  experience  shows  that 
a  high  velocity  of  the  screw  shaft  is  indispensable ;  and  to  obtain  such  high  velocity 
economically  constitutes  the  great  practical  difficulty  of  the  case.  If  the  engine  is 
connected  directly  to  the  screw  shaft,  th^  b6lh  engine  and  shaft,  work  at  the  same 
velocity,  and  what  may  be  a  most  de^irdbjf  rale  of  going,  as  regards  the  one 
becomes  most  prejudicial,  as  regard^^  thb  dihet — causing  an  excessive  degree  of 
friction,  and  tear  and  wear  in  all  the  nibvinj^  parts;  and  this  is  more  especially  the 
ease  where  the  engine  ;s  a  condensing  one,  iLnd  thb  air  and  other  fiiiinps  are  actuated 
by  the  same  movenienta  as  the  steam  pistons. 

If,  again,  the  engine  be  connected  to  the  screw-shaft  by  multiplying  wheel-gear- 
ing, a  high  velocity  bf  the  shaft  is  only,  obtained  at  a  great  sacrifice  of  steam  power, 
consequent  on  the  indirectness  of  tK^  niode  of  i(s  application,  accompanied  by  the 
additional  objections  of  wasteful  occupation  of  space,  Increased  tioise  and  vibration, 
&c.  A  strong  sense  of  the  defects  of  both  these  descriptions  of  sci'ew  ^team  engines 
hss  led  to  the  new  arrangement  which  we  Have  now  to  lay  before  our  i-eiulers,  which, 
if  it  prove  only  as  efficient  in  practice  ili  It  is  novel  aiid  ingenious  in  design,  must 
obtain  for  its  author  a  foremost  place  ariibng.  steam-eiigine.  improvei-s.  Here  we 
have  the  screw- shaft  inade  to  work  at  double  the  speed  of  the  engine  aiid  pumps, 
yet  without  the  intervention  of  any  intermediate  gearing  what9ter.  The  following 
explanatoi7  details  we  take  froih  Mr.  Mliiti's  speciflciation : — 

SpeeiJleaHotL 

-  My  invention  consists  of  ati  itii proved  steam  enjgine,  to  which  I  give  the  name  of 
the  **  Duplex  Compensating  Engine,"  because  It  consists  of  a  pair  of  engines  po 
disposed  and  combined  that  every  single  stroke  of  each  piston  produces,  with  ihe 
help  of  a  single  stroke  of  its  companion  piston,  two  revolutions  of  a  working  shaft 
(say,  for  example,  a  screw  shaft),  and  because  any  strain  which  either  engine  might 
exert  on  the  crank-shaft  is  so  counteracted  or  iieutralised,  that  the  dead  weight  of  the 
moving  parts  is  all  that  the  abaft  bearings  have  to  sustain.  Fig.  1  exhibits  a  front 
elevation  of  this  engine,  as  applied  on  board  a  ship  ;  and  fig.  2  a  ground  plan.  A^ 
and  A'  are  the  two  cylinders  or  engines  with  their  respective  air-pumps  tufi  other 
appendages ;  and  B'B*  the  bed^plfttes  or  foundations  to  which  they  are  fixed,  which 
are  secured  to  the  beanis  and  kelson  of  the  ship.  Sufficient  space  is  left  between  the 
two  engines  for  the  slide-valve  gear  and  pumps.  I)  is  the  drlving-shafl  which  has 
its  bearings  in  bed- plates,  and  is  pot  placed  lengthways  bf  the  ship,  but  across  the 
two  engine^,  having  four  cranks,  two  of  which,  for  one  engine,  are  placed  at  right 
angles  to  two  cranks  from  the  other  engine.  £  is  a  sebdnd  or  subplenienury  shaft, 
from  which  the  slide  valves,  and  bilge,  abd  feed-pumps  are  worked  |  thii  shaft  is 
supported  on  bearings  overhead,  and  lies  in  the  same  direction  as  the  other,  only 
witli  a  lead  of  about  one-eighth  or  three-eighths  of  tt  i'evolutioii  iii  advance.  The 
oap  of  each  piston-rod  is  connected  by  two  rods  a  a,  with  the  short  arnl  of  a  lever 
L,  the  long^m  of  which  is  connected  by  a  vertical  rod  V,  ^Ith  tHe  loyrer  crank 
shaft  D.  vVhen  the  engines  are  set  to  work,  the  two  piston-rods  ascend  together, 
and  the  centres  of  their  caps  d^ribe  a  line  equal  to  the  stroke  of  tbe  piston,  which 
line  may  be  considered  as  the  base  of  a  triangle,  the  other  two  sides  of  which  would 
be  represented  by  the  connecting-rods  a  a,  when  at  th^  end  of  the  top  and  bottom 
strokes,  so  that  when  the  pist 'U  has  ascended  to  the  half  stroke,  the  lever  L  will 
have  passed  out  a  distance  equal  to  the  difference  between  the  vertical  height  of 
the  supposed  triangle  and  the  length  of  the  rods  a  i(,  arid  so  also  that,  when  the  piston 
has  completed  Its  top  stroke,  the  lt:ver  L  will  hiive  resumed  its  original  j)ositton ;  conse- 
quently, when  the  plstoii  has  made  one  asceht,  the  ley^r  L  will  have  both  gone  out  and 
come  in— or,  in  other  words,  while  the  piston  Has  made  one  single  stroke,  the  lever 
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will  hive  mtdQ  one  double  stroke,  and  prodaeed.  by  its  copneotion  with  the  cnnk- 
shaft  beneath  D  two  revolutions  of  that  shaft.  It  is  true,  that  the  short  end  of  the 
lever  L  pasaes  through  a  space  but  equal  to  one>haif  of  the  stroke  of  the  piston- 
rod  ;  yet  it  must  be  observed,  on  the  other  hand,  that  simultaneous  with  this  action 
of  the  lever,  there  is  a  similar  action  taking  place  with  the  lever  of  the  other  or 
opposite  engine ;  therefore  the  spaces  passed  over  by  the  short  ends  of  the  two 
levers  are,  Jointly,  equal  to  the  traverse  of  the  piston.  As  before  stated,  the  cranks 
on  the  upper  shaft  E  should  be  set  from  one-eighth  to  three-eighths  of  a  revolution 
in  advance  of  the  others ;  but  I  may  observe,  that  the  latter  position  is  the  preferable 
one,  as  then  the  two  engines  will  nearly  balance  one  anothet*.  It  is  further  deserv- 
ing of  remark  tliat,  from  the  manner  in  whidi  the  levers  LL  act — that  is  to  sav, 
from  the  one  lever  always  rising  while  the  other  is  falling — this  must  necessarily 
have  the  effect  of  equalizing  the  strain  on  the  crank-shaft,  and  abstracting  as  little 
as  may  be  from  the  working  efficiency  of  the  engine.  The  slide-valves  are  worked 
by  an  equilateral  motion,  by  which  means  the  weight  of  the  valves  are  just  over- 
balanced  by  the  weight  of  the  eccentric  rods,  &c. ;  and  so,  throughout,  great  care 
has  been  taken  that  every  strain  or  thrust  shall  be  effectually  counterbalanced  or 
counteracted,  and  that  the  two  engines  shall  work  in  perfect  unison. 

The  advantages  of  this  system  of  construction  are  briefly  these: — First,  that  the 
working  shaft,  to  which  it  is  desirable  to  give  the  utmost  speed  possible,  revolves 
twice  as  fast  as  the  moving  parts  of  the  engine  themselves,  and  with  a  proportionate 
diminution  of  tear  and  wear.  Second,  that  the  whole  power  of  the  steam  is  trans- 
mitted to  the  working  shaft  without  throwing  any  strain  on  the  shaft  bearings. 
Third,  that  the  entire  weight  of  the  machinery  is  thrown  low  in  the  vessel— so 
much  so,  that  in  ships  of  war  the  whole  may  be  under  the  water-line.  Fourth,  that 
the  working  parts  of  these  engines  work  vertically,  and  thus  better  ensure  their 
uniform  wear ;  and,  lastly,  that  all  the  parts  are  easily  accessible  for  purposes  of 
repair  or  replacement. 

Mr.  Main's  patent  includes  some  other  valuable  improvements,  of  which  we  shall 
giTe  a  detailed  account  in  a  future  Number. 


THB  STBAmiO  CANDLB  MAMUFACTUmB.* 


Among  those  processes  of  manufactare 
which,  during  the  last  thirty  years,  have 
rapidly  advanced  to  a  high  state  of  perfec- 
tion, not  the  least  conspicuous  is  that  whose 
aim  it  ia  to  furnish  the  coaamunity  with  an 
efficient,  and  at  the  same  time  an  ecooomi- 
cal  artificial  light.  And  the  results  exhibited 
in  the  production  of  the  best  sorts  of  can- 
dles in  1852  are  as  far  in  advance  of  what 
were  obtained  in  1822  as  those  of  this  latter 
period  surpassed  the  tallow  dips  of  the  16th 
century. 

Of  the  causes  which  have  chiefly  contri- 
Imted  to  this  striking  improvement  in  the 
candle  maunfacture,  the  most  remarkable 
are — the  discoveries  of  M.  Cbevreul  respect- 


•  "  The  Stearic  Caudla  Manufacture.  By  G.  F. 
Wilson,  £8q.,  Manajntig  Director  of  Price's  Patent 
Candle  Company.  To  which  are  appended  Papers 
on  the  Slave-trade  and  the  Soap-tax."  London : 
Lewis  and  Son,  Pinch-  lane. 


ing  the  constituents  of  fatty  bodies,  and  the 
relief  of  the  candle  manufacture  in  England 
from  the  operation  of  the  Excise  Laws. 

Mr.  6.  F.  Wilson,  the  able  and  enter- 
priaiog  Manager  of  Price's  Patent  Candle 
Company,  lately,  at  the  request  of  the  Society 
of  Arts,  delivered  a  Lecture  upon  this  im- 
portant manufactare ;  and  we  conceive  that 
we  cannot  do  better  than  avail  ourselves 
of  the  partioolars  stated  by  him,  and  place 
the  more  prominent  of  them  before  our 
readers : 

The  stearic  candle  manufacture  has  of  late 
years  become  an  extensire  one ;  in  our  works 
alone  we  employ  above  900  bands,  and  have 
this  winter  made  100  tons— 7,000/.  worth—, 
of  candles  weekly. 

The  science  of  candle-making  had  its 
origin  in  Prance;  and  to  take  iu  biatory 
from  the  very  commencement,  I  have  only 
to  go  back  to  1811,  the  date  of  the  earheat 
labours  of  Cbevreul,  the  father  of  our  branch 
of  chemistry. 
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THE   StJBARlC   CANDLE  MANUFACTURE. 


Before  thif  tlnie,  our  indnitry  wu  not 
odIj  innocent  of  soienoe,  bat  scaroely  even 
desenred  the  name  of  an  art,  as  it  conaisted 
of  little  more  than  taking  greasy  mater iala 
in  their  natural  itate,  and  applying  to  them 
a  means  of  eombnstion,  which  has  been  done 
even  in  savage  nations  from  time  immemo- 
rial. 

Cherrenrs  labours  began  in  1811.     His 
first  great  discoTery,  announced  to  the  Aca- 
demy of  Science  in  a  paper  dated  5th  July, 
1813,  was,  that  fatty  bodies  are  of  a  com- 
pound nature ;  it  showed  that  fat  was  not, 
as  previously  supposed,   a  simple  organic 
substance,  like  starch  or  alcohol,  but  a  resl 
salt  formed  of  animal  acid,  combined  with 
an  animal  base,  and  that  this  combination 
could  be  broken,  and  the  acid  obtained  in  a 
separate  state.     This  discovery  is  the  basis 
of  the  whole  of  our  art ;  for  it  is  the  fatty 
acid  which  is  the  inflammable  constituent  of 
fats,  and  until  it  is  set  free  from  its  com- 
paratively uninflammable  base,  its  valuable 
burnintf  properties  are  masked  in  an  extra- 
ordinary degree.     It  is  the  acid  which  iss  the 
valuable  part ;  and  all  our  efforts  iu  candie- 
Miaking  have  been,  and  still  are,  directed  to 
obtain  this  in  the  purest,  hardest,  or  cheapest 
form  possible.     The  acid  of  which  Chevreul 
announced  the  discovery  has  since  received 
the  name  of  margaric,  from  "  roargarita," 
a  pearl,  its  crystals  having  a  pearly  appear- 
ance. 

On  the  2nd  November  of  the  same  year, 
1813,  Chevreul  read  a  second  paper  to  the 
Academy  on  the  discovery  of  another  very 
diflerenc  fat  acid,  a  liquid  one,  which  has 
since  received  the  name  of  oleic,  from 
"oleum"  oil.  A  third  valuable  paper  fol- 
lowed in  the  next  year,  1814 ;  a  fourth  in 
1815,  a  fifth  and  sixth  in  181G,  and  a  seventh 
on  the  26th  February,  1818. 

He  still  continued  his  labonra,  till  the 
chemists  of  the  Institute,  especially  Ber- 
thollet  and  Gay  Lussac,  persuaded  him  to 
consolidate  all  his  published  discoveries,  and 
those  made  since  his  last  publication,  into 
one  eompsct  work.  He  devoted  two  years 
to  this  object.  The  work  appeared  in  1823, 
under  the  title  of  "  Chemical  Researehea  on 
Patty  Bodies  of  Animal  Origin." 

As  yet,  we  had  nothing  but  pure  science : 
searoeiy  any  attempt  seems  to  have  been 
made  at  its  indottrial  application.  Ciiev. 
reul  himself  was  at  last  persuaded  into  mak- 
ing one ;  this  was  in  the  year  1825,  in  cun- 
juoclion  with  Gay  Lussac,  and  under  the 
protection  of  French  and  English  patents. 
But  when  he  thus  broke  his  good  resolution, 
and  left  bis  own  domain  of  science  for  that 
of  art,  his  wonted  sucoess  appears  to  hare 
failed  him.     Commereial  luooen  wu  re- 


served to  a  manufacturer,  M.  de  Milly,  who 
perfected  the  manufacturing  details  of  the 
processes,  and  made  improvementa  in  pre- 
paring wicks.  M.  de  Milly  informs  me  that 
be  commenced  manufacturing  in  1832 ;  his 
candles  were  called  Bougies  de  I'Etoile,  from 
the  barrier  of  that  name  in  Paris,  near  which 
his  factory  was  situated. 

The  process  worked  by  M.  de  Milly  for 
obtaining  the  acids  free  from  their  base, 
glycerine,  was  that  suggested  by  Chevreul, 
not  greatly  modified,  and  may  be  thus  de- 
scribed. 

Tallow  is  boiled  up  with  thin  cream  of 
lime,  which  causes  the  fat  acids  by  superior 
affinity  to  forsake  their  glyoerine  to  combine 
with  the  lime,  the  glyoerine  dissolving  in  the 
water ;  this  combination  is  then  broken  by 
means  of  sulphuric  acid,  which,  seiitng  on 
the  lime,  sets  free  the  fat  acids ;  these  are 
then  separated,  the  liquid  from  the  aolid,  by 
means  of  pressure. 

This  process  of  making  fat  acids  is  called 
*'lime  FapnnificHtion/'  and  is  still  use^l. 

The  first  grand  piint,  the  practical  carry- 
ing out  of  the  scientific  discovery,  had  now 
been  aceo^nplished  ;  but  when  I  mention 
that  stearic  acid  required  nearly  twice-  and  a 
half  its  weight  of  tallow  to  produce  it,  and 
that  the  other  product  of  the  tallow  was  a 
comparatively  refuse  oil,  it  will  be  readily 
understood  that  the  second  most  important 
point,  tliat  of  cheapness,  was  as  yet  nnat- 
tained  ;  and  when  at  length  found,  it  was, 
most  of  those  present  will  be  surprised  to 
hear,  through  the  instrumentality,  however 
unconscious,  of  our  illustrious  President. 
From  1832  to  1840,  not  much  progress  was 
made ;  other  manufacturers  in  France  and 
England  followed  De  Milly,  and  established 
fsctories  for  the  new  candles.  This  led  to 
some  improvements  in  the  manufscture,  and 
to  a  little  lowering  of  the  price  (ithich.  bow- 
ever,  remained  about  double  that  of  ordinary 
tallow  candles),  and  in  1836,  Dr.  Hempel,  a 
Prussian  engineer,  and  Mr.  Blundell,  took 
out  a  patent  for  making  fat  acids  from  palm 
oil ;  the  candles  manufaotured  under  this  by 
Messrs.  Blundell  and  Spence  gave  a  good 
light,  but,  being  dark  in  colour,  never  came 
into  general  n?e. 

I  have  shown  that  the  first  scientific  dis- 
covery, as  well  as  the  first  practical  applica- 
tion, were  exclusively  French.  It  was  now 
the  turn  of  the  English  to  step  in.  This 
they  did  ;  first  in  a  practical  ap^^lication  of 
the  then  science,  and  afterwards  in  a  rapid 
series  of  developments  of  the  science  itself. 
To  explain  how  cheapness  was  arrived  at, 
I  must  go  back  several  years,  and  may  begin 
by  saying  that  in  1831  our  trade  was  freed 
from  the  excise ;  those  only  know  its  cnunp- 
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ing  infliience  who  have  worked  under  it. 
Our  neighbour  trade,  loap-making,  thowt 
ita  tiffed  in  the  fact  that  the  German  soap- 
makers  are  so  far  in  advance  of  oars,  that 
they  buy  from  ns  hundreds  of  tons  of  oleic 
acid,  on  which  they  pay  freight, commissions, 
and  other  charges,  while  English  soap-makers 
cannot  use  it,  though  at  their  own  doors.  In 
France,  a  soap  work  for  the  oleic  acid  forms 
part  of  almost  every  stearic  candle  factory ; 
here,  the  nuisance  of  heing  subject  to  fixed 
times  and  rules  of  work,  and  to  prying 
excisemen,  in  most  cases  prevents  this. 

In  the  year  1829,  Mr.  James  Soames  took 
out  a  patent  for  separating  cocoa-nut  oil  into 
its  solid  and  liquid  parts.  In  1830,  this  was 
sold  to  Mr.  William  Wilson  and  Mr.  Lan- 
caster, who  trading  under  the  name  of  E. 
Price  and  Co.,  brought  it  into  operation  the 
same  year.  Afterwards,  owing  to  the  very 
irr^ular  supply  of  the  crude  material,  Ed- 
ward Price  and  Co.  were  compelled  to  esta- 
blish extensive  crushing-mills  in  Ceylon  for 
separating  the  oil  from  the  kernel  of  the 
cocoa-nut ;  these  are  still  at  work.  The  ker- 
nel is  first  dried,  then  crushed  under  edge 
stones,  and  lastly  subjected  to  cold  and  hot 
pressure.  Extensive  plantations  of  cocoa- 
nut  trees  have  been  made  in  Ceylon,  many  of 
which  are  now  coming  into  bearing.  We 
have  above  1 ,000  acres  in  this  state. 

E.  Price  and  Co.  perfected  the  manufac- 
turing details  of  Mr.  Soames'  process,  and 
introdneed  several  improvements,  among 
others,  substituting,  in  1835,  for  the  sail- 
cloth first  employed  for  surrounding  the  ma- 
terial to  be  pressed,  mats  made  from  the 
fibre  of  the  cocoa-nut  husk,  many  experi- 
menta  having  shown  that  nothing  so  com- 
pletely answered  for  press  cloths  for  cocoa- 
nut  oil  aa  its  own  husk.  The  matting  was 
woven  by  them  for  their  own  use,  and  sup- 
plied to  other  manufactures  for  press  cloths. 
It  was  afterwards  suggested,  I  believe,  by  Co- 
lonel Logan,  as  a  floor-cloth ;  for  which  pur- 
poee  it  is  now  used  very  extensively. 

The  solid  result  of  pressure,  the  eoeoa- 
Dut  atearioe,  was  an  improvement  upon  tal> 
low,  but  owing  to  the  candles  made  from 
it  requiring  snuffing,  they  never  came  into 
very  extensive  use;  the  invention  was, 
therefore,  comparatively  valueless,  until  at 
the  time  of  the  Queen's  marriage  in  1840, 
one  of  the  proprietors,  Mr.  J.  P.  Wilson, 
while  experimenting  to  make  cheap  self- 
snuffing  eandles  for  the  window  illumina- 
tions, discovered  that  a  combination  of  the 
cocoa*  nutstearioe  with  the  newly-introduced 
■tearic  acid,  would  make  candles  giving  a 
beaatifnl  light  without  requiring  snuffing, 
that  eould  be  sold  in  the  shops  for  a  shilling 
a  pound ;  these,  under  the  then  new  name  of 
eoDpoaite*  soon  became  very  popular.    The 


trade  in  these  mixed  candles  ia  now  im- 
mense. 

In  March,  1840,  Mr.  George  Gwynne 
took  out  a  patent  for  distilling  fatty  bodies 
in  a  vacuum  apparatus,  and  also  for  distill- 
ing fatty  acids  exposed  to  atmospheric  pres- 
sure. This  valuable  specification  drew  par- 
ticular attention  to  diatillation  for  its  proper 
object,  — nsmely,  the  purification  of  fat  acids ; 
and  showed  the  point  to  be  aimed  at  to  be  the 
exclusion  of  the  air  from  the  apparatus.  I 
think  the  method  described  would  be  diffi- 
cult to  carry  out  on  the  large  scale.  Mr. 
Gwynne  is  a  director  of  our  company. 

In  1842,  Edward  Price  and  Co.  took  out 
a  patent  in  the  name  of  Mr.  W.  C.  Jones  (a 
working  chemist  in  their  employment),  for 
distilling  cocoa-nut  oil  and  its  acids,  and 
converting  them  into  a  neutral  substance  by 
distilling  them  after  combination  with  lime. 

Candles,  beautiful  in  appearance,  were 
made  under  the  second  head  of  this  inven- 
tion— namely, the  distilling  cocoa-nut  acids; 
but  on  putting  them  out  a  choking  vapour 
was  given  off  which  produced  violent  cough- 
ing. We  consulted  my  old  master.  Profes- 
sor Daniel,  upon  this,  who  gave  it  as  bis 
opinion  that  the  vapour  was  that  of  the  fat 
acid  itself,  and  recommended  us  to  try 
dowters,  the  old-fashioned  flat  snuffers,  hop- 
ing to  extinguish  the  candles  instantaneously. 
This  lessened  the  evil,  but  d<d  not  entirely  re- 
move it ;  the  candles,  therefore,  were  never 
brought  into  the  market.  Under  the  last 
part  of  this  patent,  distilling  cocoa  -  nut 
lime-soap,  we  made  beautiful  candles,  re- 
sembling those  from  Paraffine,  burning  per- 
fectly, but  the  loss  of  the  material  in  the 
process  was  so  great  that  subsequent  im- 
provements superseded  its  use.  Under  one 
part  of  this  patent,  the  distillatioiriewas  car- 
ried on  sometimes  with  the  air  partially 
excluded  from  the  apparatus  by  means  of 
the  Tapoor  of  water,  sometimes  without ;  the 
low  evaporating  point  of  the  cocoa-nut  acida 
rendering  the  exclusion  of  the  air  a  matter 
of  much  less  importance  than  when  distill- 
ing other  fat  acids. 

It  was  during  experiments  connected  with 
this  patent  that  Mr.  Jones  and  I  first  tried 
using  vapour  of  water  to  exclude  the  air 
from  the  apparatus  during  distillation.  In 
distilling  the  cocoa-nut  acids,  combined  with 
lime,  in  a  small  gun- metal  retort,  we  found 
that  the  product  of  distillation  waa  light- 
coloured  only  so  long  as  the  water  mixed  in 
the  lime  soap  distilled  along  with  it;  we 
then  fixed  a  cup  on  the  top  of  the  retort  out 
of  which  water  slowly  dropped.  This  pro- 
duced the  anticipated  eiTeet  of  increasing  the 
yield  of  light-coloured  material. 

In  1842,  £.  Price  and  Co.  took  out  a 
patent  in  the  names  of  Mr.  Jones  and  my- 
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lAlf,  the  principal  claims  of  which  are  the 
<|{stilUtioD  of  fati  prenoatly  acted  on  by 
iulpharic  acidr  or  by  nitrooi  gaset.  Thia 
patent  containi  a  new  chemical  procets.  M. 
Fr^noy,  in  his  Taloable  paper  in  the  '*  An- 
nalet  de  Cbimie/'  describes  treating  oils  with 
half  their  weight  of  concentrated  anlphuric 
acid,  by  which  fheir  melting  point  was  greatly 
raised.  He  gave,  however,  particular  direc- 
tions that  the  matter  under  process  should 
DC  kept  cool,  his  words  are,  "  ayant  le  iota 
d'entourerle  yane  dans  lequel  on  opere  d'un 
melange  refrigerant;"  instead  of  doing  thia 
we  found  it  advantageous  to  eipose  the  mix- 
ture of  acid  and  fat  to  a  bi^h  temperature, 
^d  s'ill  do  so.  While  Mr.  Jones  and  I  were 
ezperimenring  under  this  patent  in  one  part 
of  our  works,  Mr.  Gvrynne  was  at  work  in 
another  with  a  small  silver  retort  connected 
to  an  air  pump.  His  object  was  our  carry- 
ing out  on  the  large  scale  his  patent  of 
1840  (under  which  we  had  taken  a  licence), 
but  finding  that  steam  excluded  the  air  aa 
effectually,  and  with  much  fewer  manufac- 
turintt  difficulties  than  the  air  pump,  we  com- 
bined our  forces  upon  this,  and  in  1843  took 
out  two  patents  for  improvements  in  the 
processes  and  apparatus,  under  which  we 
•till  work. 

Oar  present  process  is  this : 

Six  tons  of  our  present  raw  material, 
palm  oil,  are  exposed  to  the  combined  action 
of  6|-  cwts.  of  concentrated  sulphuric  acid^ 
and  a  temperature  of  350**Falir.;  in  this  pro- 
cess the  gKcerine  is  decomposed,  large 
volumes  of  sulphurous  acid  gas  given  off,  and 
the  fat  changed  into  a  mixture  of  fat  acids 
of  a  very  dark  colour,  with  a  high  melting 
point :  this  is  washed  to  free  it  from  charred 
matter,  and  adhering  sulphuric  acid,  and  is 
then  transferred  into  a  still,  from  which  the 
air  is  excluded  by  means  of  steam.  The 
iteam  used  by  us  is  heated  in  a  system  of 
pipes,  similar  to  those  used  for  the  hot  blast 
apparatus  in  the  manufacture  of  iron,  the 
object  of  heating  the  steam  being  to  save 
the  stills,  and  reduce  as  much  as  possible 
gaseous  loss  in  distillation. 

It  was  long  supposed  that  arsenic  was 
requisite  in  making  perfect  stearic  candles. 
Wax  was  afterwards  known  as  a  substitute, 
but  its  expense  was  a  great  drawback  to  ita 
use.  At  this  time,  the  candle  material  waa 
poured  at  a  high  temperature,  about  240% 
into  cold  moulds,  and  being  long  in  conge4- 
ing,  crystallixation  would  have  taken  place, 
and  di>figured  the  surface  of  t^e  candles. 
Arsenic  and  wax  disturbrd  the  formation  of 
the  crystals,  and  produced  a  uniform  sur- 
face. Soon  a^ter  the  use  of  Hr^eoic  was 
proved  to  be  dangerous,  it  was  discovered 
that  if  the  steanc  acid  was  poured  at  its 
eoogealing  point  into  mooldsi  at  about  the 


same  temperature,  perfect  cryataU  could  not 
form,  and  that  beautiful  candlea  were  pro- 
duced. The  object  for  the  use  of  araeolo 
was  thus  done  away  with. 

There  is  no  doubt  of  the  employment  of 
arsenic  being  unsafe,  but  a  great  deal  of 
nonsense  was  talked  about  it,  and  the  public 
took  refuge  in  spermaceti  csndles,  many  of 
which,  I  am  credibly  informed,  at  that  time 
contained  more  arsenic,  to  break  their  larger 
crystals.  It  is  not  now,  I  believe,  ever  used 
either  in  spermaceti  or  stearic  candles. 

Mr.  Wilson  then  describes  the  procesaea 
of  preparing  the  wicks  and  of  moulding  :— 
The  cotton  after  plaiting  is  dipped  in  a  aolu- 
tion  of  a  salt,  frequently  borax ;  it  is  often 
supposed  that  this  prepsring  baa  for  ita 
object  to  render  the  wicks  more  combustible* 
but  the  reverse  is  the  fact.  The  pUiting 
gives  the  required  curve  to  the  wick,  the 
solution  preserves  it  from  being  much  acted 
upon  by  the  flame,  except  at  ita  extreme 
point,  at  the  edge  of  the  flame,  in  contact 
with  the  air,  where  it  is  consumed.  The 
means  principally  employed  by  ua  for  mould- 
ing are  these : — The  frame  on  the  table  you 
will  see  has  a  box  attached  to  it,  containing 
a  bobbin  for  each  mould,  the  same  move- 
ment that  eipels  the  one  set  of  candlea  from 
the  mould  uncoils  a  sufficient  length  of  wick 
for  the  next ;  this  is  separated  from  the 
finished  candles  by  means  of  a  knife  travel* 
ling  on  a  rack  ;  a  set  of  forceps  then  holdf 
each  wick  over  the  centre  of  its  mould, 
which  is  now  pa8«ed  along  a  railway  through 
a  closet  heated  by  steam  pipes,  by  which  it 
is  raised  to  the  required  temperature  by  the 
time  it  arrives  at  the  filler ;  having  received 
its  charge,  it  passes  on  till  the  material  la 
sufficiently  cooled,  to  sllow  of  the  forceps 
being  withdrawn  without  disturbing  the  posi- 
tion of  the  wicks — a  little  further  on  the 
supeiflaous  material  is  scraped  off  —  the 
mould  is  then  passed  across  by  means  of  a 
travelling  truck  to  a  parallel  line  of  railway; 
by  the  time  it  has  traversed  the  length  of 
this,  and  arrived  at  the  drawer,  the  candlee 
are  sufficiently  cold  to  be  removed.  Each 
machine  hM^on  an  average  200  moulds,  each 
mould  confiiins  18  bobbies,  and  each  bob- 
bin, when  first  cottoned,  60  yards  of  wick, 
so  that  suppoiing  all  the  frames  of  our  seven 
machinea  to  be  fresh  cottoned  at  the  same 
time,  we  should  have  above  800  miles  of 
wick  in  work. 

[Mr.  Wilson  has  apfrended  to  his  Lecture 
an  interesting  paper  by  Dr.  Kehoe,  auggest- 
iog  the  eatablishmeut  of  a  trading  aettle- 
meiit  at  the  confluence  of  the  N^ger  and 
the  Tchadda,  for  the  purpose  of  calling  more 
fully  into  operation  the  induatrial  reiourcei 
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of  Central  Africa*  at  the  best  meant  of 
checkiof  the  SiaTo- trade ;  an^  he  haa  alto 
reprinte4  (he  able  proteat  of  '*  A  Conmittae 
of  Soap-maken/'  which  ezhibita  in  a  ttiilc* 


in|  point  of  view  the  iojoriont  eifeott  of  thf^ 
£zdie-4iit7»  both  on  the  maQafaoiarert  and 
on  the  great  bodj  of  the  working  clataea.] 


LONDON  FIUl   IN   1851.— BT  MB.  W.    B^DDBL^T,    O.B.,  INYBNTOB   OT  THf  POBTABLB 

CANTA9    CltTBBNll    IMPBOTBD   JBT-t?BBADBBf ;    PABMBB's   FIBB-BNOINB;   VYBBT 

MAlf   BIB  OWN  FIBBICAN,  BTC,  ETC. 

*'  The  itatlftlef  of  London  flnt  are  by  no  means  doToid  of  Interest,  and  the  time  may  eoroe  when  they 
irlll  form  an  index  to  the  aoclal  advancement  of  the  people ;  for  In  proportion  as  houses  are  built  more 
and  more  fire-proof,  and  habits  of  carefulness  become  more  and  more  diflUsed,  the  number  of  destructive 
fires  will  assuredly  lessen."— JTnij'At'f  London. 


TliC  fint  jefir  of  the  preaeot  half  eentury 
waa  emphatically  a  great  year ;  in  it  there 
were  a  great  many  iireai  tome  of  them  at- 
tended with  great  lots,  while  othert  were 
Bttended  with  fatal  reanltt  prodnctiTC  of 
great  regret.  The  known  ftret  in  the  Metro* 
polls  nnmbercd  928 — the  unknown  (lave  to 
the  parties  interested)  there  it  eTery  reaton 
la  belieye  amonnted  to  a  mnoh  laiger  nnm* 


her.  Of  the  former,  270  were  extingnithcd 
by  the  inmates  of  the  premitet  witboot  ez- 
ternai  aid ;  398  were  eztingaished  by  the 
inmatet  attisted  by  casnal  Toluntary  aid; 
while  tiie  eztinction  of  260  devoUcd  npon 
the  firemen.  The  total  number  of  caUt 
given  at  the  Engine  Statinnt  were  1,159,  at 
thofrn  by  the  following  Table : — 


ItONTHt. 


Janvary  . 
Febmary 
March  . 
April  . . . 
Hay  . . . 
Jane  . . . 


Nnmber  of 
Firet. 


Joly  .... 
Angntt  •• 
^ptember 
October  • . 
November 
Deoember 


Total • • • , 


63 
65 
80 
65 
81 
82 
74 
77 
89 
62 
83 
107 


928 


Fatal  Firet. 


1 
1 

3 


1 
1 
2 
2 
5 


21 


Livet  Lott 


3 
1 
4 

8 


1 

1 
2 
3 
5 


28 


Chimneyt 
on  Fire. 


9 

10 
13 

9 
12 

9 
10 

3 

7 

10 
13 
11 


116 


Falie 
Alarmt. 


8 

8 
10 
13 

5 

10 
10 

9 

9 
11 

13 
9 


115 


Inttancea  in  which  Intnranoea  were  known  to  liaTC  been  effected  upon  the  building 

and  contenta    \ 464 

Upon  the  bnilding  only    145 

— ^'^-—  contenta  only 42 

No  Intarance  .• .' 277 

928 

Aiarma  from  chimneyt  on  fire 116 

falff  BUroB • • 115 


Making  the  (otfl  number  of  c^lhp  .  • 1}$9 
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The  namber  of  fatal  Firea  ezhibita  an  inereaaa  on  thoae  of  the  preTioni  year^  and  Ae 
namber  of  lives  lost  is  much  greater.    The  fatal  Firea  may  be  claaied  aa  followa  :— 

Peraonal  accidents  from  the  ignition  of  wearing*       Firea.  Lives  Loat. 

apparel  .r • ; 10  ....         10 

Intoxication 6  ....  7 

Bedding  accidentally  ignited 2  ••••  2 

Explosion  of  gunpowder 1  ....  2 

Inability  to  escape  from  bnrning  buildings  .....  2  ....  7 

•■■  ....         *"^ 

21  ....         28 

The  two  firea  last  noted,  were  each  of  a  was  extinguished  ;  when  their  lifeless  remains 

most  distressing  character.  The  first  occor-  were  discovered  in  the  apartmenta  in  wfaieh 

red  at  a  quarter- past  2  o'cloclc  on  the  mom-  thfy  slept,  and  which  they  had  not  quitted, 

iog  of  Wednesday,  January  15,  at  the  house  With  one  exception,  they  appear  to  hsTe 

of  Mr.  Caunt,  licensed  victualler,  St.  Mar-  been  burned  in  their  beda. 

tin's-lane,    Icnown   as    the    '*  Coach    and  The  attendance]  of  the  Fire-escapes,  and 

Horaes."    When  the  fire  was  discovered,  Fire-engines  was  proved  to  have  been  moat 

there  were  in  the  house  altogether  eleven  promptly  obtained;  but  the  fire  had  got  avch 

persons.  The  fire  commenced  in  the  second-  a  mastery,  before  discovered,  aa  to  defy  all 

floor,  from  the  ignition  of  the  bedding ;  human  exertion  to  effect  the  rescue  of'  the 

upon  this  floor  was  Mrs.  Cannt,  her  infant,  inmatea,  or  to  save  much  of  the  premiaes 

a  nurse,  and  a  niece,  who  all  escaped  down-  from  destruction. 

stairs  into  the  street.    Above  them,  in  the  The  Royal  Society  for  the  Proteetiom 

attics,  slept  three  of  Mr.  Caant-Zs  children,  of  Life  from  Fire  have  been    eminently 

Ruth  Lowe  (a  fe.ntle  relative) ,  Nolces  the  auocessfal  in   their  operations  dnriDg  the 

celtarman,  the  barmaid,  and  Lowe  the  pot-  past  yesr ;    their    Fire-eacape  Condnetora 

man.      Nokea  exerted  himself  in  a  most  having  been  in  attendance  at  249  firea,  and 

praiseworthy  manner,  and  auceeeded  in  ex-  effected  the  saving  o(  24  Uvea  ;  Til.,— 

tricating  Mr.  Caunt'a  eldest  son,  the  bar-  j^j^^  ^^^ 

maid,  and  potman  ;  who,  with  himself,  got  ' 

out  of  the  attic  window,  and  over  the  tilea  January  3.  Arthur-street,  St  Giles    ..    1 

to  the  next  hoase.     Ruth  Lowe,  aged  18,  as      February  5,  Strand 2 

well  aa  CorneUoa  and  Martha  Caunt  (cbil-  March  19,  Fashion- street.  SpiUliielda  .  2 

dren  of  the  landlord),  were  aupposed  to  have  »»      22.  Sun-street,  fiishopsgale,.. .   2 

eacaped;  and  when  it  was  discovered  they  April  3,  Rood-lane,  Fenchureh- street.  3 

had  not  done  ao,  the  fire  had  attained  such  Oct.  26.  Montague-st,  Portmanequare  5 

a  head  aa  to  render  their  extrication  impos-      Nov.  6.  Mintstreet.  Southwark S 

Bible.— and  they  periahed  in  the  attic  where  »  21.  Tyssen- street,  Bethnal  green.  5 

they  slept.    Mr.  Caunt  waa  at  the  time  out      ^^c,  7,  Tottenham- street  1 

of  town.    The  Royal  Society  for  the  Pro-  — 

tection  of  Life  from   Fire^  presented   Mr.  24 

Nokes  with  a  gratuity  and  the  Society's  Several  of  these  eases  were  of  a  highly 

Silver  Medallion,  for  his  intrepid  conduct  meritorious    character,  and   the  ezertiona 

upon  thia  occasion.  iiade  auch  aa  could  have  been  afforded  only 

The  other  fatal  fire  waa  likewise  at  a  by  well-trained  men. 

licensed    victuallers,   on   Sunday,  May  18,  During  the  paat  year,  four  new  Stations 

at  2^  A.M.,  when  the  '*  Rose  and  Crown,''  have  been  furnished  with  Fire-escapes  :  vis.t 

No.   17,  Love-lane,  Lower  Thames-street,  Westminster- road, Kennington-crosa* Hyde- 

waa  diacovered  to  be  on  fire.    The  inmatea  park  Corner    (north-east),     and   Enaton* 

at  the  time  were  Mr.  Harvey,  the  proprietor ;  squsre,  St.  Pancraa, — making  the  present 

Elisabeth  Grey,  hia  mother-in-law ;  the  pot-  number  of  Stationsj  32.    Other  additional 

man;  a  male  lodger;  and  a  female-servant.  Stationa  have  been  decided  upon;  and  the 

The  aervant  girl  on  waking  found  the  room  Metropolis  will,  it  is  hoped,  at  no  very  diatant 

full  of  smoke ;  she  opened  the  door,   but  period  be  protected  by  a  continuona  chain  of 

found  it  impossible  to  escape  by  the  stairs, —  Fire-escspes,  at  lialf-mile  distanoea  through- 

upon  which  she  precipitated  herself  out  of  out,  attended,  nightly,   by  a  properly-ap- 

the  back- window  and  fell  upon  a  skylight  at  pointed  Conductor,  skilled  in  the  use  of  Us 

the  back  of  the  White  Hart  Tavern,  into  machine  and  prepared  to  render  all  needful 

which  she  waa  aaaiated,  and,  being  much  cut  aasistance  in  caie  of  fire, 

by  the  glass  was  taken  to  Ony's  Hospital.  It  ia  a  matter  of  congratulation  tiiat  the 

The  other  inmatea  of  the  burning  buildinga  public  are  beginning  to  attach  due  issport- 

were  never  seen  or  heard  of  nntil  the  fire  anoe  to  this  highly  useful  force,  and  to  ds» 
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tire  its  eztrasioQ  to  loealitiet  hitherto  trn-  to  do  their  pert  in  proiidlnf^  e  syetemetised 

provided  with  Fire-eecepee.  It  only  reneiiie  errengement  of  Fire-esoapee  and  Condacton, 

with  the  public    to  provide  the  requiiite  and  maintaining  the  aame  in  an  efficient 

fnnds  ;  the  Royal  Society  are  quite  prepared  atate. 

The  following  List  shows  the  Occupancy  of  that  portion  of  the  Premises  in  which  the  Fire 
originated ;  iUnstrating  the  comparative  liability  to  Accident  by  Fire  of  the  various  Trades, 
Mannfactories,  and  private  Dwellings  :— 


Occupation. 


Apothecaries  (no  lahormtories)  

Accoutrement- makers,  army*. 

Bakers    

Ditto,  sea  biscuit 

Barge  and  boat-builders • 

Basket-makers   • 

Bath-keepers 

Beer-shops 

Blacking-makers.  ...•• 

Booksellers,  binders,  and  stationers .... 

Bottle-merchants  •• 

Brewers 

Brokers,  and  dealers  in  old  clothes 

Builders 

Butchers  .•••i* 

Cabinet-makers 

Calenderers • . . 

Caoutchouc-manufacturers  . . .  •  • 

Carpenters,  and  workers  in  wood  (not 

cabinet-makers) 

Chandlers 

Charcoal  and  coke,  dealers  in 

Cheesemongers 

Chemists  (including  laboratories)  ...... 

Churches • •.. 

Cigar-makers  •• 

Cooch-makers 

Coal- merchants 

Coffee- roasters 

Coffee-shops  and  chop-houses   

Confectioners  and  pastry-cooks 

Coopers 

Cork-cutters 

Com-ehandlers 

Cotton  wool,  workers  in 

Carriers  and  leather-dressers 

Distillers,  spirit 

— — ,  tar 

Drapers,  linen,  woollen,  and  mercers. . 

Druggists,  wholesale 

Dwellings,  private 

Eating-houses • . 

Exhibition,  the  Great 


Totally 

Seriously 

Slightly 

ToUl. 

Destroyed. 

Damaged. 

Damaged. 

2 

. . 

2 

1 

.. 

1 

1 

1 

9 

11 

2 

■  • 

2 

1 

1 

2 

\ 

. . 

.  * 

1 

1 

.  • 

1 

3 

12 

15 

. . 

1 

I 

2 

6 

8 

I 

•  • 

1 

2 

s 

2 

3 

5 

8 

3 

5 

3 

11 

. . 

1 

1 

5 

7 

12 

1 

. . 

1 

. . 

1 

1 

17 

19 

36 

1 

3 

10 

14 

• . 

1 

1 

5 

3 

8 

•  • 

1 

1 

2 

. . 

1 

1 

1 

1 

2 

1 

1 

2 

. . 

1 

1 

. . 

2 

2 

•  • 

4 

9 

13 

2 

2 

4 

1 

3 

4 

1 

.  • 

1 

3 

1 

4 

. . 

1 

1 

* . 

1 

1 

2 

. . 

2 

1 

1 

2 

1 

11 

11 

23 

1 

2 

3 

1 

43 

332 

376 

. . 

7 

7 

.  * 

1 

1 
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Occupation. 


Farm! 

IPeHmoiigerfl 

Felt-makera 

Firewood  manufacturers,  patent  ..... 

Firework-makera    ; 

Fish-curers •• • 

Furriers  and  akio-d^^ri 

Oaning-houae • •  • .  • 

Gas-workB * . . 

Glaif-blowers. 

"        cutters 

Glass  and  emery-paper  makers 

Glue-makers • .  • 

Grocers 

Gutta-percha  manufacturers 

Hat-makers 

Horse-bair  merchants • 

Hotels  and  club- houses • '. 

t 

Japanners .••••. 

Lamp-black  makers 

Laundresses    ....  I .......  • • 

Lucifer  match-makers 

Marine  stores,  dealers  In 

MiUs.^team'.....!. 

Milliners  and  dreas- makers 

Musical  instrument- makers • 

I 

Nurserymen , 

Oil-wqrks •.....• 

Oil  and  colout-men  (not  colour- makers) 

Painters,  plumbers  and  glaiiers 

Paper-stainers. . . .' • 

Parchment- makers • 

Pasteboard- niakers •  • 

Pawnbrokers' . . .  .^ 

Perfumers,  manufacturing. ...  J 1 . 

Pork-(utcheHi. . . .' 

Potteries • . 

Preseryed  prOTision-manufacturers  .... 

Printers '. 

■,  mnllio 

Public  buildings 

Public  places ;  not  theatres 

Raf-marehants 

Railw|iys 

Bope-Bkfkers 

Sack-makers 

Sale- shops  and  ofi^ea 

Saw-mills,  st^m 


Totally 

Seriously 

1 
Slightly 

Total. 

Destroyed. 

« 1  1 

Damagea. 

Dam'nged. 

1 

6 

. . 

,; 

I 

a  . 

I 

•  ^ 

1 

1 

.  • 

2 

2 

2 

a  • 

■ 

•  • 

I 

• . 

1 

. . 

1 

. . 

3 

•  a 

I 

*  . 

7 

H 

. . 

I 

3 

K 

•  • 

I 

\ 

♦ 

4 

* 

1 

a  • 

1 

•  • 

■ 

2 

*  A 

4 

3 

7 

.  ■ 

% 

i 

4 
% 

10 

1 

\ 

•  • 

1 

2 

a  • 

9 

^ 

\ 

10 

.  . 

2 

3 

• 

1 

a  a 

1 

I 

m 

a  . 

1 

1 

•  a 

X 

• 
•  • 

1 

1 

1 

•  • 

I 

1 

5 

2 

a  a 

s 

I 

a  a 

t 

*  • 

6 

^9 

i« 

a  • 

a  . 

i 

} 

2 

2 

♦ 

•  • 

• 
•  • 

1 

• 

{ 

1 

•  • 

I 

1 

7 

W 

^ 

1 

< 
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Oocnpation. 


Schools 

SeaiD-boi)er 

Ships ' 

Ship-builders 

'  chandlers 

Soot- merchants .... 

Stables....: 

Sfraw  bonnet-ma^cers 


Tailors 

Talloir  and  wax-chandlers,  noelters  and 

soap-boilers 

Tanners 

Tim)>er- merchants 

Tinmen,  brsxiers,  and  smiths 

Tobacconists 

Tbj  warebouie-men  • 


Under  repair,  or  bnilding, 
Upholsterers 


Yarnisli-mspafactvrers 
Viotnallers,  licensed ... 


Wadd{j[ig-mannfactnrers  • 

WArenouMs 

—I — ,  French  fancy 

,  fnmiture  .. .  • 
,  Manchester  . 

Waterproof  canTas-maker. 

Wea?  er,  carpet 

,  willow 


Totally 
Destroyed. 


■  • 


2 


••  • 


Wharfi 

Wine  snd  spirit-merc)iant  .. 
l^oriuliops  (not  haiar4ons) 


fOTAh. . . . 


■  • 
.  * 


21 


Serioasly 
Damaged, 


? 


8 


4 

3 
1 

4 

I 

•  • 

4 

1 

2 
14 

1 
1 
1 
1 


•  * 
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Slightly 
Damaged. 


2 
1 
S 
2 
1 
3 
9 
1 


11 

i 

I 
IQ 

2 

1 
14 


2 
1 

I  a 
1 
1 
1 

7 
1 


652 


The  Daily  distribution  of  last  year's  Fires  was  as  follows  :• 


Total. 


4 
1 
3 
2 
1 
3 
19 
X 


sr 

8 

i\ 

4 
1 


17 
3 

1 
5 
1 
1 
I 
% 
I 

I 
1 

t 

2 


928 


Monday. 

•1 

Tuesday. 

Wedneaday. 

Thursday. 

Friday. 

Saturday. 

Sunday. 

* 

135 

1S4 

149 

•    • 

lis 

126 

150 

1 

111 

Their  distribntion  through  the  hours  oj  Day  and  Ni^ht  has  been  in  the  following 

proportion  :— 


A.U. 


FJC. 


i 


M 


81 


8 


49 


IS 


I 


41 


SI 


8 


9a 


u 


18 


41 


I 

I 


SI 


8t 


£ 


so 


M 


I 


15 


65 


I 

6 

a 


16 


n 


I 


SI 


•1 


II 


a 


19 


76 


t 


i 


u 


61 
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The  canief  of  Fire,  to  Ikr  at  could  be  ntisfactorily  ■seertained,  may  be  stated  aa  followa : 


Accidents,  unforesf  en,  and  for  the  most 

pnrt  anayoidable 9 

Apparel  ignited  on  the  person.  • 11 

Aerolite 1 

Candles,  varions  nccidenta  with  ......  87 

— — ,  ignited  bed  cartaina   .......  75 

,  ignited  window  cartaina  ....  73 

Carelessness,  palpable  instances  of  ...  17 

Charcoal  fires 2 

Chicory-roasting 1 

Children  playing  with  fire 11 

'■—  Incifers 7 

Cinders  pnt  away  anextingniahed  ....  9 

Coke          ditto            ditto           ....  1 

Coppers  improperly  set ••...  9 

Fire  sparks 59 

lEindlfd  on  hearths  and  other  im- 
proper places 9 

Fireworlcs,  making  .«..•• 2 

— .  letting  off 3 

Fines,  foul  and  ignited 34 

—  — ^— — ^—  in        adjoining 
bonses ...••  11 

,  defectiTO  or  overheated 35 

,  of  hot-air  stoves  ••••• 4 

,  blocked  up  ...«•••. 8 

Fumigation,  incautious 5 

Furnaces •• • ••••  16 

Gas,  escape  of,  from  defective  fittings. .  56 

— —  ^.^^—  street  mains  . .  • .  •  1 
Gas,  burning  too  high,  or  in  proximity 

to  inflimmable  goods 14 

Gas  stoves 2 

—  fittings,  repairing  of 3 

Gunpowder,  explosion  of 1 

Hearths,  defective    . . . « 3 

— — ,  fires  raked  out  on 5 

Intoxicdtion   •.••• 13 

Kiln .- 1 

Lamps,   oil 3 


>,  naphtha 


5 

9 
55 

7 


Lime  slacking 

Linen,  drying  or  airing  before  firea 

Locomotive  engines,  »parks  from   • 

Lucifer  matches,  making 3 

,nsing 7 

,  accidentally  ignited .       2 

Oil,  boiling  of 3 

Ovens^  defective,  overheated,  &c.... ..       4 

Pitch  and  tar,  boiling  of ^ 9 

Reading  in  bed 3 

Shavings,  loose,  ignited 39 

Smoking  meat  and  fish 5 

Spirits,  bottle  of,  bursting  by  heat. ...        1 

Spontaneous  ignition  of  dung 2 

1 
3 
1 
5 
3 
1 


hay 
lampblack. . . 

locifers 

oily  rubbish.. 

rags 

tan 


Steam  boiler,  heat  from 3 

,  bursting  of 1 

Stoves,  improperly  set,  defective  and 

overheated    27 

.  drying    7 

,  ironing 2 

— ,  pipe 8 

Suspicious 13 

Tallow  and  wax,  melting  of 4 

Tobacco,  thrown  about  nnextingniahed  29 

Varnish,  boiling  of  .... 3 

Wilful 19 


Unknown 


8tiUa(I  fllidt) 2 
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It  will  be  seen  that  one  fire  is  attributed 
to  the  fall  of  an  aerolite.  This  happened 
September  20th ;  on  which  evening,  at  about 
half,  past  9  o'clock,  a  brilliant  meteor  waa 
seen  to  pass  rapidly  through  the  atmosphere* 
apparently  in  a  state  of  intense  ignition,  and 
fall  at  the  back  of  the  houses  in  Moont-row, 
Westminster- road.  In  about  ten  minntea 
afterwards,  the  workshops  of  Mr.  Downie, 
picture- frame  maker,  were  discovered  to  be 
on  fire,  from  some  othervrise  unknovm  canae, 
and  were  entirely  destroyed  before  any  aa- 
sistanoe  could  reach  the  spot.  The  dwelling- 
house,  although  much  injured,  was  saved  by 
the  firemen. 

Sparks  from  locomotive  engines  have, 
during  the  year,  caused  several  serious  con- 
flagrations— an  evil  which  was  foreseen  when 
railways  were  first  proposed  to  be  introduced 
into  the  heart  of  the  metropolis,  and  which 
occasioned  the  exclusion  of  locomotivea,  in 
the  first  instance,  from  the  Blackwall  line. 
Of  late,  however,  they  run  to  and  fro, 
snorting  and  belching  forth  fire  as  if  it  were 
the  most  harmless  thing  in  nature.  While 
the  blissful  ignorance  of  people  appropriatea 
the  arches  of  the  railways  and  the  open 
yards  along  either  side  of  the  line  to  the 
depository  of  hay,  straw,  timber,  and  other 
highly  combustible  matters!  Did  the 
reader  ever,  on  a  dark  night,  while  travelling 
by  rail,  notice  the  manner  in  which  the 
burning  coke  from  the  furnace  of  the  loco- 
motive 11  thrown  about  ?  Oocaaionally, 
struck  by  the  spokes  of  the  rapi.Hy- revolving 
wheels,  the  burning  mass  is  projected  through 
the  air  to  a  distance  of  many  yards,  igniting 
whatever  combustible  is  within  reach. 

A  conflagration  of  this  origin,  September 
18th,  detitroyed  a  valuable  stock  of  deal, 
mahogany,  and  other  wood  on  the  premiaea  of 
Mr.  Robinson,  North-atreet,  Bethnall-green, 
aeriously  injured  four  archea  of  the  Eaatem 
Countiea  Railway,  and  deatroyed  the  elec- 
tric telegraph  wirva  and  posts* 
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Several  of  last  year's  fins  were  proved  to 
have  beea  wilfally  occasioned,  and  in  some 
cases  the  incendiaries  were  broaght  to  jas- 
tice.  In  one  instance  of  earelettneUt  tlie 
Act  of  Parliament,  which  imposes  a  penalty 
of  1,000^,  or  imprisonment  for  eighteen 
months,  on  any  serrant  negligently  setting 
fire  to  a  hoase  or  oathoasot  was  pat  in  force. 
It  appeared  that,  on  the  18th  October,  a 
carpenter  named  Burridge  was  covering  the 
roof  of  a  shed  in  St.  Ann's-place,  Lime- 
hoose,  with  canvas  and  pitch.  Whilst  Bor- 
ridge  was  engaged  npon  the  roof,  the  pitch- 
pot  boiled  over,  and  set  fire  to  the  premises, 
which  were  in  Uie  ooeopation  of  Mr.  Chap- 
man, potter,  and  before  assistance  conld  be 
obtained  they  were  destroyed.  The  pre- 
mises belonged  to  Mr.  Flight  (proprietor  of 
the  "  Preserver  Fire-office,"  and  conse- 
quently his  own  insurer),  who  charged  Bur- 
rid^e  with  negligently  causing  the  loss  which 
fell  upon  him,  before  Mr.  Yardley,  the  Ma- 
gistrate. 

Mr.  Tardley  observed  that  the  statute 
wsa  a  highly  penal  one,  and  it  wss  import- 
ant that  servanta  and  labourers  should  know 
the  serious  responsibilities  incurred  by  neg- 
ligence in  ease  of  fire;  in  the  present  in- 
stance, an  extensive  loss  had  been  occasioned 
by  the  carelessness  of  the  defendant,  who 
left  a  pot  of  pitch  on  the  fire  without  any 
one  to  watch  it.  Taking  into  account  the 
defendant's  previous  good  character,  and 
the  great  exertions  he  made  to  endeavour  to 
extinguish  the  flames,  the  Magistrate  in- 
flicted a  mitigated  penalty  of  10/. 

Fires  are  continually  occasioned  by  do- 
mestic animals,  cats,  dogs,  rats,  &c.  \*  the 
past  year  presented  a  novelty  in  the 

RnuwhabU  Duewny  of  a  Fir€  hy  m 
Horte, 

On  Thursday,  February  13th,  about  1 
A. v.,  intelligence  was  given  at  the  Fire-en- 
gine Stations  in  London,  that  a  fire  had 
broken  out  in  Grove-street,  Deptford«  at 
the  '*Ship  Defiance"  public  house.  This 
fire  wss,  however,  promptly  extinguished  by 
the  inmates  and  police.  The  measeoger  who 
gave  the  alarm  at  the  Weat  of  England  Fire- 
engine  Station  made  a  mlstske,  saying  Qlobt" 
atreet.  The  engine  was  instantly  horsed  and 
started;  and  G/o^e-atreet,  Deptford,  not 
being  known  to  the  firemen,  they  kept  the 
high-road,  trusting  to  the  receipt  of  more 
precise  and  accurate  informstion  as  they 
approached  Deptford.  Proceeding  along  at 
their  usual  rapid  rate,  they  reaobed  High- 


•  A  case  of  loeendiariiiii  hy  a  jackdaw  has  Just 
been  reported. 


street,  Deptford,  when,  all  of  a  sudden,  one 
of  the  engine-horses  came  to  a  dead  stop* 
and  refused  to  move  a  step  further ;  encou- 
raging words  and  the  whip  were  resorted  to, 
but  the  only  result  wss  the  horse's  throwing 
himself  on  his  haunches.  Surprised  at  thia 
extraordinary  occurrence,  curiosity  was  ex- 
cited, when  one  of  the  firemen,  addressing 
Mr.  Connorton,  the  Superintendent,  ex- 
elsimed — *'  Good  God !  thi*  house  is  on 
fire,"  pointing  at  the  same  time  to  the  house 
opposite  which  the  horse  hid  so  unscoount- 
ably  stopped.  The  premises  In  question 
belonged  to  Mr.  Wright,  seedsman  and  corn- 
chandler,  and,  on  looking  through  the  fan* 
light,  the  fire  was  found  raging  in  the  ahop. 
The  firemen  instantlyroused  the  neighbours; 
and  having  collected  a  number  of  pails  filled 
with  water,  they  then  broke  open  the  shop- 
door,  and  had  nearly  extinguished  the  fire 
before  the  policeman  on  the  beat  knew  of 
the  occurrence. 

The  FireM  of  the  Year 

Were  undoubtedly  those  which  destroyed 
the  warehouses  of  Aldermen  Humphry,  in 
Tooley- street  and  Montague- doae,  South- 
wark;  the  former  of  which  broke  out  on 
Wednesday,  Febraary  19th,  at  3  a.m. — ^the 
latter  on  Monday,  June  23rd,  at  4  o'clock 
in  the  afternoon.  The  first  fire  commenced 
in  the  dwelling-house  of  Mr.  Wigan,  hop- 
merchant,  in  Duke-street,  from  whence  it 
travelled  into  the  extensive  wsrehouses  be- 
hind. The  great  height  of  these  premises 
from  Tooley- street  rendered  it  impossible 
to  throw  any  qusntity  of  water  on  to  the 
upper  floors,  and  the  flames  rsged  with  ua- 
oontrolled  fury  for  several  hours.  As  the 
fire  progressed  downward,  it  came  within 
the  range  of  the  engines ;  but  by  that  time, 
the  aoeumalated  mass  of  burning  matter 
defied  extinction.  The  two  floating  engines 
and  nine  land  engines  belonging  to  the  Lon- 
don Brigade,  and  one  belonging  to  the  West 
of  England  office,  were  kept  at  work  for 
hours  to  prevent  the  fire  from  spreading  to 
the  extensive  oil  stores  and  other  inflam- 
mable property  contiguous ;  and  in  this  they 
were  successful,  but  it  waa  many  weeks 
before  the  fire  was  wholly  extinguished. 

The  second  fire  besan  in  one  of  four  ware- 
houses marked  A,  B,  C,  and  D — being  first 
seen  in  the  third  floor  of  the  eastern  ware- 
house, A,  in  the  rag-stores  of  Messrs.  Uol- 
lingsworth,  from  whence  the  flames  spread 
wiUi  great  rapidity.  The  two  floating  en- 
gines, eleven  land  enginea  of  the  Brigade, 
the  Weat  of  England  engine,  and  one  from 
Messrs.  Bsrclsy's  brewbouse,  were  promptly 
in  attendance  and  got  into  operation,  but  under 
most  disadvantageous  dreumstanoes,  owing 
to  the  scanty  supply  of  water  within  any  rea- 
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•onable  distoooe  of  the  ftre.     The  ^reat 
length!  of  hose  attiched  to   the  'land '  and 
floating  engines  made  it  exceedingly  difficult 
to  offer  any  effectual  <^heck  to  the  progress 
of  the  flames.  The  warehouse  A  was  almost 
entirely  destroyed,  and  a  large  portfon   of 
the  warehouse  B,  by  7  o'clock,'  by  which 
time,  howeTer,  the  firemen  had  got  the  mas- 
tery, and  no  farther  damage  was  anticipated. 
To  the  consternation  of  all  present,  however, 
it  was  then  discovered  that  another  distinct 
fire  had  broken  out  in  the  fourth  (D)  ware- 
house.   The    firemen,   exhausted    by   four 
hourt*  arduous  labour,  were  quite  unable  to 
meet  this  Unexpected  demand  for  renewed 
exertion,  and  the  increased  distance  from 
the  water-supply,  magnified  the  difficulties 
of  their  position.     The  engine  from  Messrs. 
Barclay's  brewhouse,  being  most  advantage- 
ously placed  in  front  Of  the  D  warehouse, 
was  worked  with  much  spirit,  but  unfortu- 
nately produced  no  effect  upon  the  flames, 
which  raged  most  furiouslv,  burning  down- 
ward from  floor  to  floor  with  surprising  rapi- 
dity.   The  intense  heat  speedily  ignited  nie 
scaffolding  of  the  Hibernia  wharf,  which 
was  re-building,  and  but  for  the  activity  and 
well-directed  exertions  of  Mr.   ConnortoQ 
with  the  We$tqf  England  en^ne,  the  whole 
range  of  premises  on  the  river-side  would 
assuredly  have  been  destroyed.  The  admir- 
able working  of  this  engine,  and  its  skilful 
managemcfnt,  had  been  the  subject  of  nniver- 
■al  approbation  In  the  early  part  of  the  after- 
noon ;  but  these  performance's  were  eclipsed 
by  those  of  the  later  and  more  trying  emer- 
gency of  the  evening.     Tn  consequence  of 
the   great  number  of  hours  this  fire  was 
bttmiog,  an  immense  crowd  of  spectators 
bad  assembled — many  of  them  foreigners  anc| 
men  of  science,  who  were  not  very  favour- 
ably impressed  with  the  operations  of  the 
London  firemen,  acting  as  they  were  under 
the  greatest  disadvantages,  and  in  number! 
whouy  Inadequate  to  the   requirement!  of 
iuch  a  conflagration ;— there  were  but  fift| 
present ! 

Tke  JUiii  Iff  Vvr9  Bunrmnce 

Are  still  far  from  settled  ;  what  with  a 
disposition  to  excessive  competition  on  the 
one  hand,  reducing  the  rates  too  low,  and 
the  efforts  of  monopoly' to  keep  them  too 
high  on  the  other,  but  little  progress  towards 
an  equitable  adjustment  has  yet  been  made. 
It  was  remarked  by  the  newspaper  press, 
that  "the  insurance- offices  reaped  a  bounfi* 
fol  harvest  out  of  the  BjF%ibition,**  The 
actual  riak  in  a  building  composed  almost 
entirely  of  irdn  and  glasl,  filled  with  articles 
five-sixths  of  '  wblirh  were  Incombustible, 
guarded  day  and  night  by  firemen,  police, 
aod  aappert,— throughout  which  a  supply  of 


water,  under  pressure,  was  judidously  dit- 
posed,  and  within  which  about  fifty  fire-eii- 
ginea  of  one  sort  and  another  were  located-* 
could  not  Have  been  very  great  1 

One  shilling  per  cent,  (for  six  months) 
would  have  been  ample  compensation  for 
such  an  infiniressimal  risk.  The  tariff  agreed 
upon,  and  actually  charged  upon  a  large 
amount  of  property,  was  onb  oc7Ikba  !  1 1 

Towards  the  close  of  last  year,  an  attempt 
was  made  by  Mr.  Ford,  the  managing  Direc- 
tor of  the  Sun  Fire-office,  to  induce  the  older 
fire-offices  to  combine  against  the  *'  Newly- 
established  Companies,*'  and  "adopt  a  re- 
duced tan'ff/ora  time*'  on  certain  classes  of 
insurance,  "  so  that  all  offices  may  act  upon 
as  much  of  an  equality  as  possible;  or  if 
the  new  companies  adopt  a  still  lower  scale 
of  rates,  they  should  be  such  as  would  not 
yield  any  profit,  but  speedily  entail  a  oertain 
loss  upon  them."  To  the  letter  written  by 
Mr'.  Ford,  requesting  the  Directors  of  the 
Manchester  Fire  Assurance-office  to  join  him 
in  this  crusade,  a  most  masterly  reply  was 
sent  by  their  Secretary,  in  which  he  says^ 
"  I  am  unable  to  advise  my  Board  to  concur 
either  in  the  proposition  made  in  your  letter, 
or  in  the  principle  it  involves.  The  propo- 
sition appears  to  be  no  less  than  that  the 
older  fire-offices  should  combine  to  ruin  and 
break  up  the  younger  ones  by  insuring  risks 
at  unremunerating  and  ruinous  rates,  d6^ 
priving  (as  a  consequence)  the  public  of  the 
advantage  of  competition — a  thing  simply 
impossible. 

"  The  principle  involved  appears  idll 
more  objectionable ;  for  to  attempt  to  crush 
and  put  down  the  younger  offices  by  forcing 
them  to  adopt  so  low  a  scale  of  ratea  '  as  (to 
quote  from  your  favour)  would  not  yield  any 
profit,  but  speedily  entail  a  oertain  loas  upon 
them/  would  be  maniCsetly  unjust ;  and  the 
effect  of  such  an  injnstioe  (if  attempted) 
would  be  to  secure  for  them  a  larger  share 
of  public  support  and  sympathy  than  they 
wodld  otherwise  expect  to  receive. 

"  I  therefore  feel  that  upon  reflection  yoa 
will  see  that  the  best  interests  of  all  the 
offices  will  be  consulted  by  the  abandonment 
of  an  idea  that  will  not  bear  the  test  of  in- 
vestigation. Should,  however,  your  office, 
or  indeed  any  other  respectable  company,  be 
in  a  position  to  show  the  present  rates  of 
any  class  of  risks  are  too  high,  or  too  low, 
it  will  afford  this  Company  great  pleasure  to 
investigate  the*  same,  and  re-adjust  the 
respective  tariffii." 

Mr.  Ford  attempted  to  deny,  "  that  the 
older  offices  intended  to  combine  to  ruin 
and  break  up  the  younger  ones ;''  obaerviDCi 
in  conclusion,  that  aa  "  you  do  not  agree  m 
opinion  with  me,  I  ahali  defer  for  tira  pre- 
sent to  call  a  meeting  of  the  offices ;  b^t  I 


VELOCITY  OF  LUmNOUS   ETHEB. 


255 


■ball  be  vatcbfal  of  the  course  which  the 
New  Coaip«nie9  are  taking,  and  shall  re|^- 
Ute  iDj  proceedings  accordingly.* 

JTke  In^jffMeney  of  the  pruent  Floating^ 

ptffinei 

Paying  long  bpeo  notorious,  and  this  fact 
haying  receired  a  melancholy  corroboration 
pt  the  burning  of  each  of  Alderman  Hum- 
phrey's warehouses!  before  narrated*  it  hsi 
been  determined  to  9pply  steam  power  to 
one  of  them,  by  way  of  experiment.  The 
steam  engine  is  to  be  made  available  for 
working  the  fire  engioev,  as  alio  for  pro- 
pelling the  boat ;  but  ^s  neither  paddle- 
wheels  nor  screw  are  to  be  applied,  probably 
propulsion  by  the  jet  will  be  attempted.  It 
will  be  peculiarly  unfortunate,  after  all,  that 
in  a  vessel  where  speedy  transit  is  of  such 
Tita|  importance,  any  imperfect  system  of 
propulsion  should  be  resorted  to ;  and  the 
employment  of  a  jet  for  that  purpose 
(aUbougb  the  subject  of  several  current 
patents),  has  never  yet  bet^n  found  practi- 
cally adysntageous. 
lallogton,  March  9, 1199. 


ON  Tag  9YE0THKSI8  ^fL^TIVf  TO  LT71II- 
NOUS  BTHBR,'  A^P  Ak'  BXPBRIIIBNT 
WHICB  SEBM8  TO  DBM0N8TRATB  THAT 
THB  MOTION  OV  BODIBB  CHANOB8  THB 
VBLOCITY  WITH  WHICH  LIGHT  IB  FRO- 
PAOATBD  WITHIN  THBlf.  BY  M.  H. 
FIZBAU. 

(Concluded  firom  p.  286.) 

All  these  movements  of  the  water  were 
produced  ip  a  very  simple  manner,  each  tube 
being  in  communication  by  means  of  two 
branches  placed  near  its  extremities,  with 
two  glass  te^ervoirs,  on  which  pressure  was 
alternately  exercised  by  mesns  of  compressed 
air.  Under  this  pressure,  the  water  passed 
from  one  reservoir  to  the  other  through  the 
tube  whose  two  extremities  were  closed  by 
glasses.'  The  interior  diameter  of  the  tubes 
wss  5*3  m.  (2087  inches) ,  their  length  1*487 
m.  (4  feet  10  inches)  ;  they  were  of  glass. 

The  pressor^  under  which  the  flow  of  the 
water  tooV  pluce  was  perhaps  more  than  two 
atmospheres.  The  Velocity  was  calculated 
by  dividing  the  volume  of  water  passed  over 
in  one  second  by  the  area  of  the  section  of 
the  tube.  I  should  say  for  the  purpose  of 
anticipating  an  objection  which  might  be 
made,  that  the  createst  care  was  taicen  to 
avoid  the  effects  of  accidental  movements 
which  the  pressure  and  shock  of  the  water 
might  have  |)rodaced.    Thus  the  two  tubes 


*  The  detailed  correspoifdencowa*  piiated  In  the 
Timtt,  November  21, 1851. 


and  the  reservolri  w)iere  the  motion  of  the 
water  took  place,  rested  on  supports  in(ie« 
pendent  of  the  other  portions  of  tbe  appa« 
ratus,  and  particularly  of  the  two  telescopeft 
and  it  was  therefore  the  tubes  only  whicb 
oould  receive  an  accidental  moveppent ;  but 
both  reason  and  experience  have  shown  that 
the  movements  or  bending  of  the  tubes  alone 
were  without  influence  on  tbe  position  of  the 
fringes.  The  result  of  the  observationf 
made,  is  as  follows  : 

When  the  water  u  set  m  motiQn  U$ 
fringet  are  dieplaced,  aind  according  to  the 
direction  in  which  the  water  moves*  the  dis- 
placement takes  place  to  the  right  or  to  the 
left. 

The  fringes  are  displaced  towards  the 
right,  when  the  water  flows  from  the  ob- 
server in  the  tube  situated  on  his  right,  and 
towards  the  observer  in  the  tube  situated  on 
his  left. 

The  fringes  are  displaced  towards  the 
Itft,  when  the  direction  of  the  current  in 
each  tube  is  opposite  to  that  just  indicated- 

Witl)  a  velocity  of  the  water  equal  to  two 
metres  per  second,  the  displacement  is  already 
very  perceptible  ;  with  velocities  of  from  four 
to  seven  metres,  it  becomes  perfectly  sus- 
ceptible of  being  measured  after  having 
verified  the  existence  of  the  phenomenon. 
I  endeavoured  to  ascertain  its  numerical 
value  with  as  much  esactitude  as  wa^  po^sf- 
ble,  calling  a  simple  displacement  thaiwhich 
is  produced  when  the  water  previously  in 
repose  WHS  just  set  in  motion,  and  a  doukle 
displacement  that  which  is  produced  when 
the  motion  has  just  beei^  changed  to  a  cou- 
trary  motion.  We  find  by  a  mein  deduced 
from  nineteen  observations,  differing  but 
slightly  from  each  other,  0*23  for  a  simple 
displacement,  which  gives  0  46  ^or  a  double 
displacement,  tbe  width  of  the  fringe  being 
taken  for  unity.  Tbe  velocity  of  tbe  water 
W&9  7069  m.  per  second. 

This  result  is  afterwards  compared  with 
those  which  are  deduced  by  calculation  from 
the  divers  hypotheses  relative  to  the  ether. 

On  the  supposition  that  the  ether  exists 
free  and  independent  of  the  motion  of  bodiesi 
^be  displacement  should  be  nothing. 

On  tbe  hypotheses  that  the  ether  is  united 
to  the  molecules  of  bodies*  so  a^  to  partake 
of  their  motion,  the  calculation  gives  for  tbe 
double  displacement  the  value  of  0*92.  The 
observation  gave  a  number  one-faqlf  smaller, 
or  0  46. 

Oti  the  hypothesis  that  the  ether  is  par- 
tially carried  along,  according  to  (he  theory 
of  rresnei,  the  calcuUtion  gives  Q'40,  that 
is  to  fH-Y,  a  number  very  apuroximately  (hat 
which  has  been  found  by  observation*  And 
tbe  difference  between  these  two  values 
would  have  been  very  probably  still  less* 
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hid  it  been  found  ponible  to  introduce  into 
the  calculation  of  the  velocity  of  the  water 
A  correction  necessarily  neglected  for  want 
of  data  infficiently  preciie,  and  depending 
on  the  nneqaal  velocity  of  the  different 
liquid  filamei>t8  :  in  estimating  the  yalne  of 
this  corrf  ction  in  the  mo^t  probahle  manner, 
we  Bfe  that  it  tends  to  augment  a  little  the 
theoretic  number,  and  to  approximate  still 
more  its  Talue  to  the  result  of  the  observa- 
tion. 

An  experiment  similar  to  that  just  reported 
bad  been  preriously  made  with  air  io  motion, 
and  I  had  ascertained  that  the  motion  of  the 
air  prodneet  no  etntihle  dieplaeement  in  the 
&inges.  Under  the  circumstances  in  which 
this  experiment  was  made,  and  with  the 
velocity  of  25  metres  per  second,  which  was 
that  given  to  the  motion  of  the  air,  we  find 
in  the  hypothesis  that  the  ether  was  carried 
along,  that  the  double  displacement  should 
have  been  0*82. 

According  to  the  hypothesis  of  Fresnel, 
the  same  displacement  should  have  been  but 
0*000465, — that  is  to  say^  altogether  insen- 
sible. Thus  the  apparent  immobility  of  the 
fringes,  with  the  air  in  motion,  is  altogether 
in  accordance  with  the  theory  of  Fresnel. 

It  was  after  having  yerified  this  negative 
fact,  and  in  the  endeavour  to  explain  the 
divers  hypotheses  relative  to  ether,  in  such 
•  manner  as  to  make  them  accord  at  the  same 
time  with  the  phenomenon  of  aberration, 
and  with  the  experiment  of  M.  Arago,  that 
it  appeared  to  me  necessary  to  admit  with 
Fresnel,  that  the  motion  of  bodies  occasions 
a  change  in  the  Tolocity  of  light,  and  that 
this  change  of  velocity  is  greater  or  less  for 
different  mediums,  according  to  the  energy 
with  which  these  mediums  refract  light,  so 
that  it  is  considerable  in  bodies  of  great 
refractive  power,  and  Tery  feeble  in  those 
which  refract  less,  as  the  air. 

It  results  from  this,  that  if  the  fringes 
were  not  displaced  when  the  light  traversed 
air  in  mo*.ion,  we  should,  on  the  contrary, 
have  a  very  sensible  diplacement,  in  making 
the  experiment  with  water  whose  index  of 
refraction  is  much  greater  than  that  of  air. 

An  experiment,  for  which  we  are  indebted 
to  M.  Babinet  (published  in  vol.  ix.  of  the 
**  Comptea  Rendus  de  I' Academic  des 
Sciences"),  appeared  to  be  in  contradiction 
with  the  change  of  velocity  in  conformity 
with  the  law  of  Fresnel.  But  in  considering 
the  circumstances  of  this  experiment,  I  have 
remarked  the  existence  of  a  cause  of  com- 
pensation which  should  render  insentible  the 
effect  due  lo  the  motion :  this  cause  arises 
from  the  reflection  which  the  light  under- 
goes in  this  experiment ;  in  fact,  we  can  de- 
monstrate, that  when  two  rays  have  relative 
to  each  other  a  certain  difference  of  phase, 


this  difference  is  altered  by  the  effect  of  the 
reflection  from  a  mirror  in  motion.  Now, 
in  calculating  separately  the  two  effects  in 
the  experiment  of  M.  Babinet,  we  find  that 
they  have  values  sensibly  equal,  and  con- 
trary signs. 

This  explanation  renders  still  more  pro- 
bable the  hypothesis  of  the  change  of  Telo- 
city, and  an  experiment  made  in  water  in 
motion  appears  to  me  proper  in  erery  re- 
spect to  decide  the  question  with  certainty. 

The  success  of  this  experiment  seems  to 
me  to  necessitate  the  adoption  of  the  hypo- 
thesis of  Fresnel,  or  at  least  of  the  law 
which  he  has  discovered  to  express  the 
change  of  the  velocity  of  light  by  the 
effect  of  the  motion  of  bodies;  for  al- 
though, should  this  law  be  found  true,  it 
would  be  very  strong  proof  in  fsTOur  of 
the  hypothesis  of  which  it  is  but  a  oon* 
sequence,  perhaps  the  conception  of  Fres- 
nel will  appear  so  extraordinary,  and  in 
some  respects  so  difficult  to  admit,  that  still 
further  proofs,  and  a  profound  examination 
on  the  part  of  mathematicians  may  be  de- 
manded before  adopting  it  as  the  expree>ion 
of  the  reality  of  things. 


FATBNT  LAW  CASE. — ROLLS'  COURT, 
If  ARCH  24. 

Newall  V.  Wilton. 

Mr.  Roupbll,  with  whom  were  Mr. 
Roundell  Palmer  and  Mr.  Cairns,  moved  on 
the  part  of  the  plaintiff,  Robert  Stirling 
Newall,  for  an  injunction  to  restrain  the 
defendant,  James  Buck  Wilson,  his  work- 
men, servants,  and  agents,  from  making, 
using,  selling,  or  disposing  of  any  wire 
metallic  rope  made  according  to  the  inven- 
tion of  the  plaintiff  in  infringement  of  the 
letters  patent  granted  to  the  plaintiff  for  the 
manufacture  of  untwisted  wire  rope.  A 
mode  of  making  wire  rope  had  been  pub- 
lished in  Germany  by  a  Mr.  Albert,  an 
engineer,  and  ropes  were  manufactured 
upon  his  principle  in  the  Hartx  Mountains. 
Albert's  mode  of  making  wire  rope  was 
afterwards  translated  and  published  in  the 
Mining  Journal.  In  1840  the  plainUff 
obtained  a  patent  for  making  wire  rope  in 
the  manner  there  described,  and  in  two  in- 
stances where  he  had  brought  actions  at 
law  for  alleged  infringementa  he  sustained 
his  right  to  the  patent.  In  1851  the  de- 
fendant engaged  a  workman  named  Pat- 
tinson,  who  had  been  in  the  plaintifTs 
employment,  and  with  his  assistance  began 
to  manufacture  wire  rope,  which  was  now 
complained  of  by  the  plaintiff  as  an  in- 
fringement of  his  patent,  and  who  alleged 
that  the  present  applioation  wu  necessary. 
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inatmueli  ts  the  defendant  was  not  in  a 
condition,  with  reapect  to  pecuniary  means, 
to  pay  the  plaintiff  damages  occasioned  by 
the  infHngement,  if  he  proceeded  against 
him  at  law. 

Hia  Honour,  daring  Mr.  Roopell's 
opening,  expressed  an  opinion  that  the 
plaintiff  should  hare  proceeded  at  law,  and 
the  only  qneation  now  was  whether  he 
aboold  grant  the  injanction  in  the  mean 
time  till  such  proceedings  were  taken. 

Sir  Alexander  Cockbaru  and  Mr.  Selwyn 
appeared  for  the  defendant. 
At  the  eonclosion  of  the  plaintiff'a  case, 
His  Honour  asked  if  the  defendant 
wonld  undertake  to  pay  any  amonnt  of 
damages  the  Conrt  might  award  to  the 
plaintiff  if  it  came  to  the  conolosion  that  his 
patent  had  been  infringed,  and  also  under- 
take to  keep  an  account  in  the  mean  time. 
If  so,  he  would  not  grant  tlie  injunction,  but 
otherwise  he  must  grant  it  till  the  trial  at 
law  had  taken  place. 

Sir  A.  CocKBURN  having  assented, 
Hia  Honour  said,  under  those  circum- 
stances, there  must  be  an  action  brought  at 
law  to  try  the  yalidity  of  the  plaintiff^s 
patent,  and  the  defendant  must  keep  an 
account  till  that  action  was  decided.  The 
motion  must  stand  over  in  the  mean  time. 

eouRT  ov  chancbrt. 

lincot^n's-inn,  march  25.    (Brfore  the 
Lords  Justices  or    Appsal.) 

Mr.  Cairns  at  the  sitting  of  the  Court 
aaked  for  leave  to  give  notice  of  motion  for 
an  appeal  from  a  decision  made  by  his 
Honour  the  Master  of  the  Rolls,  refusiog 
an  order  for  an  injunction  to  restrain  the 
defendant,  Mr.  James  Back  Wilson,  from 
infringing  the  patent  of  the  plaintiff,  Mr. 
Robert  Stirling  Newall,  dated  in  1840, 
for  improvements  in  the  manufacture  of 
lopea  of  untwisted  wire.  The  learned  coun- 
sel stated  that  the  Master  of  the  Rolls,  not- 
withstanding the  length  of  enjoyment,  and 
notwithstanding  che  fact  that  the  patent  had 
been  twioe  successfully  defended  at  law 
against  ioTasion,  did  not  think  he  ought  to 
interfere  ty  way  of  injunction  until  the  right 
bad  been  eatablbhed  again  at  law. 

Lord  Justice  Knioht  Brucv.  —  What 
reason  is  there  for  asking  an  early  day  ? 

Mr.  Cairns  said  it  was  of  the  utmost 
importance  to  the  patentee  that  his  title 
should  not  be  left  a  single  unnecessary  mo- 
ment in  doubt. 

Lord  Justice  Lord  Cran worth  had  no 
objection  that  the  case  should  be  put  into 
the  paper  for  Monday,  but  the  parties  must 
take  the  chance  of  the  Court  being  able  to 
dispose  of  it  on  that  day. 


SPBOIFICATIONS  OP  SNOLISR  FATBHTS  BN- 
ROLLKD  DURING  THE  WBBK  BNDINO 
MARCH  24,  1852. 

John  Blair,  of  Iryine,  Ayr,  North 
Britain,  gentleman.  For  certain  improve^ 
menu  in  beds  or  couches,  and  other  artielee 
of  furniture.  Patent  dated  September  10, 
1851. 

CkUnu, — 1.  Certain  systems  or  modes  of 
securing  strength  and  portability  in  the 
framework  and  other  details  of  beds, 
couches,  and  other  articles  of  furniture. 

2.  The  general  arrangements  described  of 
mechanism,  apparatus,  or  means  of  the  ob- 
tainment  of  portability  in  the  framework 
and  other  details  of  beds,  couches,  and  other 
articles  of  furniture. 

3.  The  application  and  use  of  a  recess  in 
angle  iron  framework  for  the  reception  of 
the  minor  details  of  bed  and  other  furniture. 

4.  A  system  or  mode  of  constructing  the 
framing  of  beds,  and  other  articles  of  furni- 
ture, with  horizontal  and  other  fold  ng 
j  >int8. 

5.  Ihj  application  and  use  of  diagonal  or 
inclined  supporting  legs. 

6.  The  application  and  use  of  longitu- 
dinal and  transverse  stays  tc  oonnect  the 
diagonal  legs  to  framings. 

7.  The  application  and  use  of  gutta  per- 
cha  bands  or  supports  for  bedding. 

8.  A  system  or  mode  of  attaching  the 
bedding  support,  or  bedding  itself,  to  the 
framework. 

9.  A  system  or  mode  of  attaching  the 
bedding,  or  bedding  supports,  to  the  frame- 
work by  means  of  connecting  hooks. 

10.  The  application  and  use  of  "  wedge 
dovetail "  joints  for  connecting  the  framing 
of  beds  and  other  articles  of  furniture. 

11.  A  sjstem  or  mode  of  constructing 
flush  corner  joints  of  bed  frames. 

12.  A  system  or  mode  of  formin;;  the 
end  connecting  flanges  for  the  corner  joints, 
by  turning  down  a  portion  of  the  flange  of 
the  angle  iron  itself. 

13.  A  peculiar  arrangement  of  tent  cover- 
ings and  curtains  for  portable  bedsteads. 

William  Jban  Julbs  Varillat,  of 
Rouen,  France,  manufacturing  chemist.  For 
improvements  in  the  extraction  and  prepa^ 
ration  of  colouring,  tanning,  and  taceharine 
mattere  from  variout  vegetable  substances, 
and  in  the  apparatus  to  be  employed  there^ 
in.     Patent  dated  September  11,  1851. 

The  improvements  claimed  under  this 
patent  comprehend, 

1.  A  peculiar  arrangement  of  cutting 
machinery  having  one  or  tvro  cylinders  car* 
rying  cutting  blades  for  chipping  and  shav- 
ing dyewoods. 

2.  An  arrangement  of  apparatus  for  dis- 
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golving  ar^d  separating  the  aolable  portiona 
of  Trgeuttie  i)U*'8tancr8  from  the  iiaoluble 
tnMt.er*  wilU  which  they  are  combined,  by 
the  11 '•e  of  hot  viater  »t  a  temperature  lest 
th-n  100=*  Centigrnde  (212*  Fahr  ) 

3.  An  arrHDgeineut  of  apparatus  for  eva 
porating  in  a  vacuum,  with  double  and  triple 
effect,  by  means  of  the  waste  steam  o^  an 
enKine,  or  other  steam  expanded  at  less  than 
100**,  working  by  the  differential  vacuum  of 
one  apparatus  to  the  other  (ihe  same  bring 
m  new  priuciple.) 

4.  An  arrangement  of  apparatus  for  con- 
centraving  and  solidifying  the  products  of 
the  precedin,c;  operations,  bating  an  aKitsior 
in  the  vacuum,  with  a  heat  less  than  100^. 

5.  A  syttem  or  mode  of  producing  ex- 
tracts, wherein,  throughout  the  entire  pro- 
cess, the  heat  is  never  raised  so  high  as  lOO", 
nor  the  materials  under  treatment  eiposed 
in  any  wny  to  a  higher  temperature. 

GaoRtiB  Phillips,  of  Upper  Park-street, 
Islington,  chemist.  For  an  tnoen/ton  for 
pretenting  ike  injuriout  effectt  oriMingfrom 
the  tmoking  of  tobtieco.  Patent  dated  Sep- 
tember 18,  1851. 

It  is  well  known  that  tobacco  contalna 
two  highly  poisonous  constituents,  nicotine 
and  nicotianine,  which  are  distilled  over  with 
the  volatile  oil  during  the  act  of  smoking, 
and  when  introduced  into  the  system  tend 
much  to  the  injury  of  the  health  and  com- 
fort of  the  smoker.  The  former  of  these 
products  is  volatilised  at  320**,  and  the  latter 
At  212**  Fahrenheit.  Now  the  object  of  the 
patentee  is  to  intercept,  cool  down,  and  con- 
dense these  noxious  oils  ;  and  this  he  effects 
bj  causing  the  snioke  to  traverse  worms,  or 
plates  of  metal,  or  surfaces  of  wool,  cotton, 
or  other  suitable  fibrous  material,  or  discs  of 
woven  fabrics,  or  saw- dust,  pumice,  or  other 
porous  material,  which  will  permit  the  pas- 
sage of  the  smoke,  but  intercept  snd  con- 
dense the  volatile  oils ;  and  he  prefers  for 
this  purpose  to  use  the  material  known  as 
'*  wool  in  grease."  Me  also  saturates  the 
fibrous  or  other  material  employed  with 
fats  or  fixed  oils,  which  he  finds  to  act  effec- 
tnally  in  condensing  the  noxious  products  in 
tobacco  smoking.  The  same  effect  may  be 
produced  by  using  alkaline  solutions,  but 
the  patentee  does  not  recommend  their  adop- 
tion, as  they  are  found  to  destroy  the  true 
taste  of  the  smoke.  The  fibrous  materials, 
lightly  packed,  are  placed  in  a  stem  of  glass, 
in  which  they  are  retained  by  perfurated 
corks,  and  they  are  introduced  into  the  stem 
at  about  the  middle  of  its  Ip'  'a,  so  as  to 
allow  room  fur  the  mouth-piece  and  bowl  to 
be  attached. 

The  bowl  is  formed  with  a  stem,  which  is 
introduced  into  the  glass  tube,  and  the  space 
left  between  the  interior  of  the  tube  and  the 


stem  of  the  bowl  constitntes  a  reservoir, 
which  serves  to  contain  tbe  condensed  oils, 
&c.,  and  prevents  their  return  into  the  bowl; 
and  sometimes  the  stem  of  the  bowl  has  a 
cup  at' ached  to  its  end,  to  prevent  the  oil 
passing  into  it.  The  mouth-piece  is  fitted 
in  a  similar  manner — that  is,  it  has  a  stem 
which  projects  into  the  tube  so  as  to  prevent 
any  condensed  oil  from  passing  into  the 
mouth  of  the  smoker.  The  improvements 
are  also  shown  as  adapted  to  meerschaums, 
and  the  tubes  maybe  fitted  so  as  to  admit  of 
holding  cigars.  The  patentee  aU-o  in  aome 
cases  introduces  a  wet  cponge  in  the  tube  at 
the  top,  for  the  purpose  of  obtaining  a  water 
pipe. 

Claims, — 1.  The  nse  of  any  suitable  ma* 
terial  or  substance  applied  to  the  various 
modes  of  cooling  down  tiie  smoke,  condens- 
ing the  o>l<,  and  filtering  them  from  the 
smoke.  Also,  the  use  of  fixed  oils  and  fats 
for  the  purpose  described. 

2.  The  construction  and  arrangement  of 
the  several  parts  of  s  pipe,  as  shown.  Also, 
the  mode  of  adapting  the  bowl  of  a  pipe  to 
the  tube,  so  as  to  form  a  reservoir  for  the 
reception  of  the  condensed  oilS|  &c.  Also, 
the  mode  of  forming  the  reservoir  at  the 
bottom  and  top  of  the  tubes  for  meerschaums. 
And  also  the  mode  of  applying  a  wet  sponge 
At  the  top  of  the  tube  to  form  a  water  pipe. 

John  WoftMA.u>,  of  Manchester,  maker- 
np  and  packer.  F^  improvemtnia  m  ««• 
ehmerg  or  apparatut  for  tpimung  tmd 
doubling  eotiom,  wool^  nlk,  jCue,  or  othtr 
fibrous  tubstanett.  Patent  dated  September 
18,  1851. 

Claims, — 1.  The  constmction  of  machi- 
nery for  spinning  and  doubling  with  hori- 
sontal  spindles  and  flyers  having  a  loose 
tube,  on  which  the  thread  or  yam  is  wound 
adapted  thereto. 

2.  The  adaptation  of  flyers  of  a  conical 
shape,  having  a  tube,  tubes,  or  condnctors, 
through  which  the  sliver  or  yarn  is  passed, 
to  spinning  and  doubling  machinery. 

3.  The  construction  of  the  carriage  vrith 
A  peculiar  carriage  and  cop  motion. 

4.  Certain  arrangements  whereby  the 
necessary  drag  for  preventing  snarling  of  the 
thread  is  produced. 

5.  The  fixing  spindles  with  revolving 
tubes,  in  manner  described. 

6.  The  construction  of  machinery  or  ap- 
paratus for  spinning  and  doubling  cotton, 
wool,  silk,  flax,  or  other  fibrous  substances, 
in  the  manner,  and  according  to  the  arrange- 
ments represented  and  descnoed. 

John  Livksky,  of  New  Lenton,  Not- 
tingham, draughtsman.  For  improvemenis 
in  Ike  manufacture  of  textile  fabries,  ami 
m  maekinerg  for  producing  ike  same.  Pa- 
tent dated  September  18,  185 1. 
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irnilam  Fro7gatt,  of  Manchester,  house  and 
dccor.-^ilve  pAint«-r,  for  a  certnin  Improvemei.t  or 
ImprovementB  m  the  process nf  decorative  painting, 
whiclv  improvement  or  improvemenrs  are  appi>- 
cab'e  to  rooms.  ha!U.  canlajjeM,  Turniture.  and  ofher 

Sutposes  to  nvliich  decorative  painting  has  or  m^y 
B applied,    \tarrb20:  six  moitths. 

John  M*Dowali.  uf  WalkinsUaw  Foundry,  John- 
|ton«,  Renfretr,  North  firltaio.  enKineur,  for  im- 
provements In  cutttnji  wood  and  other  substances, 
and  in  the  marhinei v  or  apparatus  employed  there- 
in, and  io  the  appucaiion.  of  power  to  the  same 
parts  of  which  improvemenU  are  apnlicable  for  the 
transmission  of  power  generally.  March  20 ;  six 
months. 

William  Westley  Rlc^iar^s.  of  Birmingham,  cun' 
nunufacturer,  for  certain  improvements  in  flre- 
anns,  and  in  the  means  used  for  discharging  the 
•ame,  a]»o  improvements  in  projectiles.  March  20; 
•ix  months. 

William  Symington,  of  Trafalgar-place,  West 
Rackney-road,  Middlesex,  gentleman,  Charles  Fin* 
layson,  of  Manchester,  engineer,  and  John  Reid, 
of  the  same  place,  gentleman,  for  improvements  in 
lines,  and  in  heating  air,  and  in  evaporating  cer- 
tain fluids  by  heated  air.    March  22;  six  months. 

John  Drumgoole  Brady,  of  Cambridge-terrace, 
Ifiddlesex,  Esq.,  for  iniprovements  in  helmets, 
cartridge-boxes,  and  o'her  military  accoutrements. 
March  22;  six  months. 

Edward  Morewood  and  George  Rogers,  both  of 
Eofletd,  Middlesex,  gentleman,  for  improvements 
in  shaping,  coating,  and  applying  sheet  metal  to 
building  purposes.    March  24 ;  six  months. 

John  Macintosh,  of  Berner's-btreet,  Middlesex, 
eivil  engineer,  for  improvements  In  ordnance  and 
fire-arms,  and  in  balls  and  shells.  March  24  ;  six 
months. 

Antolne  Maurice  Tardy  de  Montravel,  of  Paris, 
France,  gent ,  fur  certain  improvements  in  obtaiii- 
iiig  motive  power,  and  the  machinery  employed 
therein.    March  24 ;  six  months. 

Isaac  Brookes,  of  Birmingham,  manufacturer,  and 
William  Lutwyche  Jone",  of  Birmingham,  afore- 
aafci,  manufacturer,  for  certain  improvements  in 
stoves,  and  other  apparatus  for  heating.  March  24 ; 
ilx  months. 

William  Whitaker  Collins,  of  Buckingham-street* 
Adeiphi,  civil  engineer,  for  certain  improvements 
In  thoroanufketure  of  steel.  March  24;  six  months. 

William  Cole,  of  Birkenhead.  Chester,  archiiecf, 
and  Alfred  Holt,  of  Liverpool,  Lancaster,  civil  en- 
fineer,  for  an  improved  method  of  preventing  and 
removing  thedepo:»il  of  i^and,  nmJ,  or  silt,  in  tidal 
riTers  in  certain  cases,  and  also  in  harbours,  docks, 
basins,  guts,  or  other  channels,  commnnicatlng 
with  the  sea  through  tidal  ilvcrs,  or  otherwise,  the 
same  being  applicable  in  ceitain  cases  to  other 
rivers  or  moving  w.iiers.    March  24 :  six  months. 

John  White  and  Robert  VVhite,  of  Cuwes.  in  the 
Isle  of  Wight,  ship  builders,  for  improvements  in 
ship  building.     March  24:  six  montlis. 

William  Henry  Hulsebcrg,  of  Mile-end,  Middle- 
sex, for  certain  improvements  In  the  treatment  of 
wool,  hair,  feathers,  fur,  and  other  fibrous  sub- 
stances, and  in  machinery  or  apparatus  for  the 
same.    March  24;  six  months. 

William  Archer,  of  Hampton-Court,  Middlesex, 
tent.,for  an  improved  mode,  or  modes  of  preventin;; 
acoidents  on  railways.     March  24;  six  months. 

Thomas  Bell,  of  Don  Alkali  Works,  South 
Shields,  for  improvemcnta  in  the  manufacture  of 
sulphuric  acid.     March  24 ;  six  months. 

Richard  Parris,  of  Long  acre,  Middlesex,  model* 
ler,  for  imiiroveoDeots  in  machinery  or  apparatus  for 
cutting  and  shaping  cork.    March  24 ;  six  months. 

William  Pidduig,  of  the  Strand,  gentleman,  for 
improvementa  in  iha  construction  of  vehicles  used 
on  railways,  or  on  ordinary  roads.    March  24;  six 

montha.  ..  .  ..       ».- .  ,i-- •» 

Bdward  Hammond  Bontall,  of  Heybndgc,  Essex, 


ironfouuder,  for  Improvements  In  the  construction 
of  pjlouuhs.     Man-h  2^  ;  six  months. 

John  Smith*, of  Bils'on,  StaflTord,  l|ras&  founder, 
for  .certain  improvements  In  locomqtive  ami  other 
steain  engines.     March  25;  six  months. 
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LIST  OF  SCOTCH  PATtNTS  FROM  TRK  22lfD 
OF  FEBRUARY  TO  THB  i2sb  Of  MARCH, 
1852. 

William  Hamer,  of  Manchester,  Lancaster,  for 
certain  Improvfmenti  in  looms  for  weaving.  Feb- 
ruary 23 ;  six  months. 

Peter  Armapd  X<ecomte  dc  Fontainemoreau,  of 
South-street,  f'ins{>urT,  Loudon,  tux  certain .  im- 
provements in  jgas  burners.  (Communication.) 
February  26;  four  months.  ,. 

Charles  John  Mare,  of  Blackwall,  Ibr  improvt- 
ments  in  constructing  Iron  ships  or  vessels,  and 
steamboileis.    March  1 ;  six  months.  , 

Henry  Glynn,  of  Bruton-street,  Berkley- square 
and  Rudolph  Appel,  of  Gerrard  street,  Solio,  annaa' 
tatic  printer,  for  improvements  in  the  manufacture 
or  treatment  of  paper  or  fabrirs,  to'prevent  copies 
or  impressions  being  taken  of  any  writing  or  print- 
ing thereon.     March  1 ;  six  months. 

William  Edward  Newton,  of  Chancery -lane,  Lon- 
don, civil  engineer,  for  improvements  in  the  heddles 
or  harness  of  looms  for  weaving,  and  in  the  machi- 
nery for  producing  the  same.  (Communication.) 
March  2;  six  months. 

Henry  Bessemer,  of  Baxter-house,  Old  St.  Pan- 
cras-road,  Middlesex,  for  improvements  in  express- 
ing saccharine  fluids,  and  in  the  manufacture, 
refining,  and  treating  of  sugar.  March  3;  six 
montha. 

Frederick  Crace  Calvert,  of  Manchester,  Lan- 
caster, professor  of  chemistry,  for  improvements 
in  manufacturing  iron,  and  in  manufacturing  and 
purifying  coke.    March  4 ;  four  months. 

John  Henry  Johnson,  of  Lincoln's  inn  Fields, 
Middlesex,  and  of  Glasgow,  North  Britain,  gentle- 
man, for  improvements  in  weaving  carpets  and 
other  fabrics,  and  in  the  machinery  and  SHpparatua 
employed  therein.  (Communication.)  March  4; 
six  months. 

William  Sinclair,  of  Manchester,  Lancaster,  en- 
gines, for  certain  improvements  in  locks.  March  8; 
six  mo.iths. 

John  lilair,  of  Irvine,  Ayr,  North  Britain,  gen- 
tleman, for  certain  iniprovements  in  beds  and 
couches,  and  other  articles  of  furniture.  March  9  ; 
six  months. 

Perry  O.  Gardiner,  of  New  York,  United  States, 
civil  engineer  and  machinist,  for  improvements  in 
the  manufacture  uf.  malleable  metal  into  pipes, 
hollow  shafts,  railway  wheels,  or  other  analogous 
forms,  which  are  capable  of  being  dressed,  turned 
down,  or  polished  In  a  lathe.  March  10;  six 
months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Middle- 
sex^ mechanical  draughtsman,  for  improvements  in 
machinery  fnr  combing  wool  and  other  fibrous  sub- 
stances. (Communication.)  March  15;  six  months. 
•  Alexander  Cunningham,  of  Glasgow,  Lanark, 
North  Britaintiron  master,  for  improvements  in  the 
treatment  and  application  of  sl|tg*  or  Lhe  refuse 
malte|-  of  blast,  furnaces.    Marqh  15 «  six  months. 

William  Charles  Scott,  of  Camberwell,  Surrey, 
gentleman,  fur  improvements  in  the  construction  of 
omnibuses  and  other  public  and  private  carriages. 
March  15;  four  months. 

William  Stirling  Lacon,  of  Great  Yarmouthi 
Norfolk,  gentleman,  for  improvements  In  the  means 
of  suspending  ships'  boats,  and  loweiing  the  same 
into  the  water.    March  16 {  six  months. 

John.  Mercer,  of  Oakenfhaw,  Clayton-le-Moors, 
obemisttan^.^oha  Qreeniroipd,  of  InreU  Spriijgs, 
Baeiip^  Turkey-ied  d^er,  both  in  Lancaater,  for  eeX' 
6b  uBpfOTementl  m  j^^afffif  eofion  Ud  of  her 
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lalirlM  for  dyeing  aod  printing.    March  17;  tit 
months. 

Charlei  Mlddleton  Kernot,  of  West  Cowes,  Itle 
of  Wight,  doctor  of  phUosophy,  and  Williaitt  Hlrsf, 
of  Manchester,  Lancaster,  manufacturer,  for  cer- 
tain improvements  in  the  manufacture  of  woollen 
doUi,  and  cloth  made  from  wool  and  other  mate- 
rials, and  in  machinery  or  apparatus  for  manufac- 
turing the  same.    March  17 ;  six  months. 

John  Ramsbottom,  of  New  Mills,  Derby,  en- 
graver, for  certain  Improvements  in  raachioery  or 
apparatus  for  measuring  or  registering  the  flow  of 
water  and  other  liquids  or  vapours,  which  machi- 
nery or  apparatus  is  also  applicable  to  registering 
the  speed  of  and  distance  run  by  vessels  in  motion, 
and  lUso  in  obtaining  motive  power,  and  other  slml- 
larpuipoees.    March  17;  six  months. 

John  Wallace  Duncan,  of  Grove-end-road,  St. 
John's  Wood.  Middlesex,  gentleman,  for  improve- 
ments in  engines  in  applying  the  power  of  steam  or 
other  fluids  for  impelling  purposes,  and  in  the  ma- 
nufhcture  of  appliances  for  transmitting  motion. 
March  22 ;  four  months. 

Edward  Mosely  Perkins,  of  Mark-lane,  London, 
for  Improvements  in  the  manufacture  of  cast  meitd 


pipes,  retorts,  or  other  hollow  castings.  March  ft ; 
six  months. 

Chsrles  Barlow,  of  ChsBcery*lane,  London,  for 
improvements  in  rotary  engines.  (Communication.) 
March  22 ;  four  months. 

William  Pidding.  of  the  Strand,  Middlesex,  gen- 
tleman, for  improvements  in  mining  operations, 
and  in  machinery  or  apparatus  connected  therewith. 
March  22;  six  months. 

James  Joseph  Brunet,  of  the  Canal  Iron-works, 
Poplar,  Middlesex,  engineer,  for  certain  Improved 
combinations  of  material  i  in  ship-bulldiog.  (Com- 
munication.)   March  22;  six  months. 

Emanuel  Charles  Theodore  Croutelle,  maaufae- 
turer,  of  Rheims,  France,  for  certain  improvements 
in  machinery  or  apparatus  for  preparing  woollen 
threads  and  other  filamentous  substances  fbr  weav- 
ing.   March  22 ;  six  months. 

William  Symington,  of  Trafklgar  place.  West 
Hackney,  Middlesex,  gentleman,  Charles  Finlayson, 
of  Manchester,  and  John  Held,  of  the  same  place, 
Keotlemen,  for  improvements  in  flues,  and  in  hemt- 
fng  air,  and  in  evaporating  certain  liquids  by  heated 
air.    March  22;  six  months. 
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Henry  Maling,  Esq HomeofRce Elevation  sight  for  ball  shoot- 
ing. 

Edward  Williams   Manchester  Self-acting  spring  tap. 

Kerby  and  Son OxfOrd-street  Envelope  for  books  and  other 

articles. 

lll^  Edward  Warren Bloomfleld-terrace, Hyde-park  {  cigar^ane 
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Rifle  bullet,  or  projectile. 

Form  of  rifle  groove. 

Form  or  rifle  groove. 

Chubb  and  Son St.  Paul's-churchyaid    SegmenUl  guard  for  lock. 

John  Brinsted «...  Porchester Uoioa  flre-irons. 


Louis  Schmltthenner...  Agar-street,  Strand    .«. 
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SCRKW   STEAM    NAYIOATION.— MAIN'B     PATENT. 

Tfj?  pngr*irlng?  pq  PMr  frQnt  page  y^pcf pent?  ^  fn94i^pation  of  the  Dapjp^  C<jg- 

peDsatiog  Eagine  described  iq  qur  l49t  NttintHir  (^^P  opiiipeDBating  arrangements 

being  omitted),  and  which  may  be  considered  preferable  to  it,  wherever  no  great 

power  is  required  and  saving  of  space  is  an  object — ^the  compactness  of  the  engine 

being  such  that  it  occupies  a  space  i|i  (hQ  length  of  a  vessel  which  need  onlj 

exceed  hj  a  very  little  the  diameter  of  the  cylinders.    The  following  description  is 

that  given  by  Mr.  Main  in  his  Specification : — 

Fig.  1*  is  an  elevation,  and  fig.  2*  a  plan  of  this  modification.  In  this  case  there 
are  only  twp  cranks,  placed  at  right  angles  on  the  driving  shaft ;  and  the  duplex 
motion  i^  given  out  by  rods  and  levers  froqi  each  side  of  the  piston-rod  caps,  instead 
of  the  opposing  force  being  given  from  the  piston-rod  caps  of  the  opposite  cylinders. 
The  air-puQips  have  each  a  stroke,  which  is  «  portion  of  the  stroke  of  the  piston,  and 
the  bilg^  and  feed-puqaps  are  connected  to  the  cross  he^d  of  the  air-pumps,  while 
the  slide  valves  are  worked  from  a  short  shaft  oyer  the  crank  or  driving  shaft  The 
space  which  an  engine  of  this  description  will  opcupy  in  the  length  of  the  ship  need 
not  much  exceed  the  diameter  of  the  cylinder. 


^UB^TITUTB  FOa  TBI   INTBRMBOIATB   C&ANK-SBAJTT  IN  OIBBCT-ACTINO 

MAEINB  BMOINBS. 


Sir, — I  ))eg  to  present  to  the  notice  of 
manufi^cturing  engineers  the  following 
substitute,  which  I  have  contrived  in 
place  of  the  cranked  intermediate  shaft, 
employed  for  working  the  air-pumps  in 
direct-acting  marine  engines. 

There  is  little  doubt  that  the  simplest 
contrivance  for  this  purpose  is  the  sai4 
erank-shaft ;  but,  unfortunately,  in  very 
large  engines  its  manufacture  is  difficult 
and  expensive,  and  a  failnre  in  perfect 
soundness  involves  great  delay  and  cost, 
and  may  entirely  disable  the  vessel  for 
several  months.  Its  form,  also,  does  not 
admit  of  thp  production  from  the  ham- 
mer, of  a  forging  sufficiently  near  to  the 
finished  dimensions,  to  prevent  the  neces- 
sity of  ttirning  ofi^  a  large  portion  of  the 
metal,  ythich,  being  on  or  near  the  sur- 
face, is  the  hardest  and  strongest  part ; 
to  say  nothing  of  cutting  out  the  torow 
into  the  very  heart  of  the  piece  and 
across  the  grain  or  fibre  of  the  wrought 
iron. 

Having  had  much  experience  at  these 
works  in  the  manufacture  of  such  forg- 
ings,  sometimes  weighing  nearly  ten 
tons — and  being  cognizant  of  two  failures 
in  succession,  value  700/.  each,  lately 
made  by  a  firm  in  the  country  under 
Nasmyth's  hammer,  which  was  supposed 
by  some  to  offer  a  remedy  (not  that  I 
mean  to  infer  any  inferiority^of  effect  in 
this  instrument),  and  being  now  engaged 
in  the  replacement  of  one  under  similar 


circumstances, — I  have  endeavoured  lo 
find  a  substitute  that  might  be  acceptable 
to  the  engineer,  by  not  involving  much 
alteration  of  the  present  arrangement 
of  the  machinery,  or  the  necessity  of  an 
indirect  action  for  the  air-pumps. 

The  most  obvious  application  is  that 
of  the  common  eccentric,  but  to  produce 
tne  required  stroke  of  the  air-pump,  it 
becomes  so  large  as  not  only  to  offer  a 
great  rubbing  surfsce  at  a  high  velocity, 
but  to  present  a  very  awkward  appear- 
ance. 

The  method  I  propose  is  the  addition 
of  a  rod  jointed  at  pne  end  to  the  engine 
frame,  and  at  the  other  to  the  ring  of 
the  eccentric,  anc)  so  placed  as  to  permit 
the  ring  to  follow  the  line  of  vibration 
of  the  disc ;  but  as  it  does  not  permit  the 
ring  to  vibrate  in  the  other  direction  at 
the  point  jointed  to  this  holding-rod,  it 
pauses  the  connecting-rod,  irhicb  is  to  be 
jointed  to  the  ring  on  the  opposite  side,  to 
perform  double  the  length  of  stroke  of 
the  eccentric,  or  allows  the  latter  to  be 
reduced  one-half;  in  fact,  to  about  the 
diameter  of  those  already  existing  on 
the  intermediate  shaft  for  the  valve 
actions. 

Care  must  be  taken  to  make  the  ring 
sufficiently  strong  to  resist  any  tendency 
to  collapse,  or  an  undue  friction  would 
be  produced.  It  is  also  well  to  note 
(what  might  otherwise  at  first  sight  ap- 
pear detrimental  to  the  plan),  that  the 
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nnstaaee  if  the  nme  on  the  holding  as 
on  the  connecting-rod.  In  place  of  the 
holding- rod  it  might  be  sorhetimes  con- 
venient to  substitute  a  parallel  guide  for 
thejoint  pin*6  motion. 

Tne  me'thod  is,  of  course,  applicable  to 
a  great  variety  of  purposes,  kbd  it  pre- 

Fig.  1. 


Fig.  3. 


sents  the  mechanical  advantage  over  the 
crank  and  common  eccentric,  of  reduc- 
ing the  oscillation  of  the  connecting-rod 
one- half;  and  further,  when  modified^ 
to  work  two  air-pumps  by  the  one  eccen- 
tric It  avoids  the  foil  lift  or  delivery  of 
both  pumps  simultaneously, — an  evil  ex- 
Fig.  2. 


iating  with  the  cranked  shaft.  It  offers, 
too,  the  opportunity  of  obtaining  from 
it  more  than  one  length  of  stroke ;  which 


may  possibly  be  available  for  expansion 
valve  gear,  «c. 
The  motion  produced  at  the  oonnacting- 
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rod  joint  is  peculiar,  And  is  best  sbown 
in  a  model ;  but  tbe  accompanying  sec- 
tional outlines  may  be  sufficient  to  illus- 
trate tbe  principle.  Each  sketch  is  set 
out  to  produce  an  equal  length  of  stroke. 

Fig.  1  is  tbe  common  eccentric;  A 
being  tbe  shaft;  B  the  block  or  disc; 
C  the  ring ;  and  D  the  connecting-rod. 

Fig.  2  is  the  method  described,  car- 
ried out  for  one  air-pump ;  D  being  the 
connecting-rod,  and  £  the  holding>rod| 
having  'its  yibration  represented  by 
dotted  lines. 

Figs.  3  and  4  are  arrangements  for 
working  two  air-pumps;  in  which  the 
eccentric  must  be  somewhat  enlarged,  as 
shown,  or  the  connecting-rod  ioints  may 
be  projected  from  the  ring. 

I  am,  Sir,  your  obedient  servant, 

Thomas  Howard. 

King  and  Queen  Iron-works,  Rothorhithe, 
Mftrch  27,  1852. 


THB  INVBNTIOK  OF  WOOn-CUTTIMO  MACHI- 
NBBT. —  SIB  SA.1EUBL  BINTHAM. —  MR. 
BRUMBL. 

Professor  Willis,  in  an  instructive  Lec- 
ture at  the  Society  of  Arts,  28th  January 
last,  when  speaking  of  the  advances 
made  in  mechanism  at  the  end  of  the 
last  century,  observed,  **  Foremost 
amongst  the  ingenious  persons  who  car- 
ried on  this  great  movement  must  be 
recorded  Brigadier-general  Sir  Samuel 
Bentham."  In  subwquent  parts  of  the 
lecture  many  of  the  Greneral's  inven- 
tions are  particularized,  and  they  are 
stated  to  have  led  to  his  appointment  as 
Inspector-general  of  Naval  Works.  The 
Professor  further  said  that  in  the  year 
1797,  "the  introduction  of  machinery 
for  the  preparation  of  blocks  and  other 
works  in  wood  at  Portsmouth  takes  its 
origin.  In  1802,  the  General  received  a 
most  powerful  and  efficient  auxiliary  in 

the  person  of  Mr.  Brunei 

At  this  distance  of  time  it  would  be  im- 
possible to  discover  the  exact  shares  of 
merit  and  invention  that  belong  to 
Brunei,  Bentham,  and  Maudslay  in  this 
great  work."  The  Professor  in  other 
parts  of  his  lecture  regrets  that  so  little 
is  found  in  British  publicationB  as  to  the 
origin  of  machines.  These  observations, 
together  with  the  impression  so  generally 
entertained  that  the  nation  is  indebted  to 
Brunei  for  the  whole  of  the  machinery 
in  Portsmouth- yard,  as  well  as  for  the 
jadidoQs  arrangement  of    the   aevml 


engines  in  the  Wood-mills,  has  led  to  the 
selection,  in  respect  to  that  manufactory, 
of  as  many  'particulars  as  can  be  now 
collected  from  documents  undoubtedly 
authentic.  Those  herein  made  use  of, 
consist,  previously  to  the  year  1791,  of 
private  correspondence  only;  subse- 
quently to  that  time,  the  authorities 
which  have  been  had  recourse  to  are 
Bentham's  patenU  of  1791  and  1798, 
official  proposals  and  correspondence,  the 
Act  of  Parliament  52nd  of  George  III. 
(20th  April,  1612),  for  making  compen- 
sation to  Jeremy  Bentham,  &c.,  Minntes 
of  Evidence  given  to  the  Arbitrators 
chosen  as  that  Act  directs ;  also  a  few 
extracts  from  Bentham's  journal,  and,  in 
still  less  number,  recollections  of  the 
writer  of  these  lines,  as  will  be  partica- 
larly  mentioned  on  each  occasion  of  their 
recurrence.  The  whole  of  the  written 
documents  can  be  referred  to  in  the  ori- 
ginals at  any  time.  It  has  been  with 
much  regret  that  with  a  view  to  the 
giving  a  consecutive  narrative  some 
documents  are  repeated  which  have 
already  appeared  in  the  Meckanies' 
Magazine,  Nos.  1823,  1867,  1427, 
1487. 

Books  considered  as  authorities,  such 
as  the  ''Edinburgh  Encyclopedia,** 
'*  lire's  Dictionary,"  "Fincham's  His- 
tory of  Naval  Architecture,"  &c.,  attri- 
bute the  whole  of  the  machinery  in  tbe 
Woodrmills,  Portsmouth,  to  Brunei ;  but 
the  authors  of  these  works  could  hardly 
have  had  access  to  authentic  documents ; 
not  even  Mr.  Fincham — for  only  a  very 
few  on  the  subject  in  question  have  ever 
been  recorded  in  the  Dock-yard  books. 
The  statements  of  those  authors  it  may 
therefore  be  concluded  were  grounded 
merely  on  popular  report,  though  the 
engravings  of  machines  might  have  been 
taken  accurately  from  the  machines 
themselves,  or  from  drawings  of  them. 

The  documents  herein  referred  to 
prove  the  following  facts : 

That  all  the  operations  preparatory  to 
the  shaping  of  blocks  were  from  the  first, 
and  still  continue  to  be,  performed  l>y 
machines  of  Bentham's  invention — ^not 
Bruners— and  that  several  of  these  ma- 
chines  were  the  identical  ones  which  had 
been  exhibited  at  work  by  Bentham  at 
his  residence  in  Queen -square  Pkce, 
so  early  as  the  year  1794— 

That  BrunePs  machines  were  confined 
to  some  few  onlv  of  the  operations  re- 
quisite for  the  shaping  and  finishing  of 
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blocks ;  and  abo  that  in  these  instances 
the.  means  of  performing  the  requisite 
operation  were  rarely  other  than  these 
specified  in  Bentham's  patents — sdapted, 
howe?er,  with  skill  by  Brunei  to  the  pur- 
pose of  shaping  and  otherwise  perfecting 
the  blocks — 

That  the  pleasing  and  convenient 
arrangement  of  the  block-machinery, 
whereoy  a  regular  sequence  of  opera- 
tions is  obtained,  wss  devised  by  Ben- 
tham,  contrived  in  his  office,  under  his 
immediate  superintendence,  and  princi- 
pally by  Mr.  Goodrich,  the  mechanist  in 
that  office — 

That  the  machines  for  making  what 
are  denominated  block-makers*  wsres 
were  all  of  them  Bentham's — 

That  all  the  machines  and  engines 
applicable  to  general  purposes  were 
Bentham's. 

In  proceeding  to  give  detailed  proofs 
of  these  assertionSi  some  ingenious  con- 
trivances of  Bentham's  between  the  ages 
of  fifteen  and  twenty-two,  may  be  passed 
over,  to  come  to  his  first  important  piece 
of  mechanism,  contrived  more  than  eighty 
years  ago — a  planing-fnachine. 

By  fSie  advice  of  Lord  Howe,  in  the 
year  1779,  Bentham  undertook  a  tour  for 
examining  into  naval  concerns  in  the 
north  of  Europe,  and  when  in  the  Ural 
Mountains,  seeing  reason  to  extend  his 
travels  far  into  Siberia,  he  had  occasion 
for  a  carriage  suitable  for  so  long  a  jour- 
ney, an  amphibious  one  of  his. invention 
was  made  for  him  at  Nijni  Taghil,  a 
mining  and  manufacturing  estabUanment 
of  Count  Demidofif?.  During  Bentham's 
stay  there,  he  invented  a  machine  for 
planing  wood,  and  for  giving  it,  accord- 
ing to  me  cutters  used,  a  variety  of  forms 
—amongst  others  that  of  mouldings.  He 
communicated  his  invention  to  his  friend. 
Sir  James  Harris,  the  English  Ambas- 
sador at  St.  Petersburgh,  eicpressing  his 
desire  to  profit  by  it  in  Aussia.  Sir 
James  advised  him  to  reserve  his  ma- 
chine for  the  benefit  of  **  Old  England.*' 
At  a  subsequent  period  Bentham  was 
induced  to  accept  military  service  in 
Russia;  Prince  Potemkin  giving  him 
from  the  first  the  rank  of  lieutenant- 
colonel,  placing  him  under  his  High- 
neaa's  immediate  and  exclusive  orders 
and  control,  and  stationing  Bentham's 
battalion  at  Crichef  t,  that  he  might  train 
some  of  the  men  as  shipbuilders,  others 
in  navigation.    The  Plrince  possessed  in 


that  part  of  the  empire  domains  which 
exceeded  in  extent  many  an  English 
county,  and  many  manufactories  carried 
on  at  Dabrovna,  near  Cricheft.  They 
had  been  under  the  direction  of  a  colonel 
in  the  army,  whose  management  Ben- 
tham perceived  to  be  ruinous ;  this  in- 
duced him  to  offer  the  taking  it  gratui- 
tously on  himself.  His  Highness  failed 
not  to  accept  the  liberal  proposal  with 
grateful  thanks.  These  manufactories 
were  on  a  very  extensive  scale  for  the 
fabrication  of  cordage,  glass,  various  me- 
tals, works  in  wood,  a  pottery,  &c. ; 
during  Bentham's  superintendence  of 
them,  he  made  considerable  progress  in 
the  farther  invention  of  machinery, 
though  no  written  particulars  oi  specific 
engines  have  been  found — nothing  more 
than  notes  and  rough  sketches  of  the 
means  by  which  such  and  such  results 
might  be  obtained. 

It  may  well  be  asked  in  what  way  so 
young  a  man  had  become  competent  to 
this  vast  undertaking  f  It  was  from  a 
combination  of  scientific  with  practical 
education;  for  after  having  received 
classical  instruction  at  Westminster- 
school,  his  decided  predilection  for  naval 
affairs  induced  the  binding  him  to  the 
master- shipwright  of  Woolwich  Dock- 
yard, with  whom  he  served  a  regular 
apprenticeship  of  seven  years,  receiving 
at  the  same  time  with  experience  in  ma- 
nipulation, all  the  scientific  instruction 
which  could  be  obtained  from  the  best 
professors  of  the  day.  He  afterwards 
spent  a  year  and  a  half  in  studying  the 
practice  of  the  several  other  Royal  dock- 
yards, and  some  time  as  a  volunteer  and 
captain's  guest  on  board  a  first-rate  ship 
in  Keppei's  fleet.  His  subsequent  ex- 
tensive travels  in  Europe  and  Siberia 
gave  him  great  knowledge  in  a  vast 
variety  of  manufacturing  concerns. 

Having  obtained  leave  of  absence,  he 
came  to  England  early  in  1791 :  his  turn 
for  mechanical  works  led  him,  in  1791, 
to  visit  most  of  the  great  manufactories 
in  England.  He  found  much  machinery 
in  use  for  the  spinning  of  cotton,  but  for 
the  working  in  wood  none  save  some 
turning  lathes,  some  circular  and  recipro- 
cating saws,  and  some  boring  tools  used 
bv  the  Messrs.  Taylors  for  making 
blocks.  Shortly  afterwards  it  happened 
that  his  brother,  Jeremy  Bentham,  was 
engaged  by  Government  to  undertake 
the  introduction  of  industrial  prisons, 
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Saniuel  titetlthftnl,  tritb  a  view  td  tender 
convict  labour  profitable,  perfected  & 
variety  of  maehiDea  of  his  intistitioii  fbr 
working  stone,  metals,  cork,  fro.;  and 
more;  partieolaTly  those  for,  working 
wood.  Patents  were  taketi  out  for  them; 
dated  Nov.  26, 1791^  and  April  8;  1793. 
By  these  patents  it  will  be  seen  that  th^ 
several  operations  which  have  place  Itl 
the  working  materials  df  Various  kindtf 
were  classed  according  tc  the  halui-b  df 
the  operdtiwis  themseives,  instead  bf 
beinj^  left  to  the  Customary  artificial  and 
partial  arrangement  accbrditig  td  particu- 
lar trades  or  handicriifts^  atid  the  lirili- 
chines  and  engines  requisite  fdr  the  per- 
formance  of  these  several  operations 
^ere  described.  By  thid  scietitiflc  classi- 
fication, joined  to  the  descrifitioii  of 
machines  and  engities,  these  paterits  indi- 
cate the  modes  by  i^hich  nearly  all  the 
operations  in  working  ^ood  hhte  b^ti 
subsequently  performed.  These  patents 
are  given  in  volumes  v.  and  x.  of  the 
"  Repertory  of  Arts  And  Manufactures;" 
they  seem  to  have  been  altdgether  titl- 
known  to  the  many  who  have  ^vbn  to 
Brunei  ihvefatioils  that  are  clearly  de- 
scribed in  the  specifications  of  thfe^e 
patents — they  do  not  admit  of  abbrevia- 
tion, therefore  persons  interested  in  the 
subject  of  machinery  are  referred  to  th^ 
speciflcatfoni  themselves. 

In  the  intention  of  using  Samuel  Bbn- 
tham's  taachinery  ih  the  itidustrial  pri- 
son, and  as  Jeremy  Bentham*s  residence 
in  Queen  -  square  Place,  Westtninster, 
afforded  bapacious  oothohses,  they,  toge- 
ther With  the  whole  house,  No.  19,  York- 
street,  were  converted  into  a  tnanuhic- 
tory  of  Samuel's  machines,  where  many 
were  made  bf  full  siie,  and  put  to 
work,  the  force  of  man  being  there  em- 
ployed td  give  them  motion.  That  were 
equally  suitable  for  being  worked  by  a 
steam  engine,  or  any  other  force,  animate 
or  inaniniite.  Amongst  the  maehinea 
there  perfected  for  workiHg  ^ood,  were 
those  for  the  gener&l  operatibna  of  plan- 
inr,  rebating,  mortising,  sawing  bbth 
coarse  and  fine  work  iU  curved,  wind- 
ing; and  transverse  directions,  fthapihg 
wood  iti  complicated  fbrms,  ftc. ;  farther, 
in  the  ^at  of  example,  an  lipparatus  was 
completed  bv  which  all  the  parts  were  pre- 
pared bf  a  highly  finished  wibdow-sash, 
and  another  fdr  preparing  all  the  parts  of 
the  more  complicated  Article,  an  oma- 
irttetttett  cirHil^e  whe^l,  M»  tUat  ill  heiiber 


inatance  did  anything  more  remain  to  be 
done  by  hand  Uian  the  putting  the  aeve- 
ril  component  parts  together.  These 
machines  ^ere  inspected  by  A  grefilt 
variety  of  persons;  and  iii  thb  year 
1794  by  sbveral  ihthlbferS  df  His  Majl>8ty*8 
then  Administration,  thev  hividg  ek- 
pressbd  their  wish  to  seb  them  at  work. 
His  Majetit^'l  Ministers  were  in  bbiil^ 
qtieticb  sb  well  assured  thkt  tireit  nadmat 
advAhtage  wduld  result  from  the  Use  df 
Benthatti*s  system  of  machinery  whifcli 
they  had  Visited  i-epeatedly,  thilt  it  his- 
came  a  subject  of  public  notice  in  the 
House  of  Commons,  especially  by  Lord 
Viscount  Melville,  then  the  Ri^ht  Hon. 
Secretary  Dottdas; 

The  naval  pah  bf  the  adminisU-atibii, 
after  frequtht  coihtniinleations  with  Ben- 
tham,  antbdrited  hitri  early  in  1795,  and 
that  under  the  signatures  of  every  meni- 
ber  df  the  Board  of  Admiriilt^,  tb  vi^it 
the  Royill  Dobk-y^rds,  for  thb  purpose 
(amonst  bthers)  of  suggesting  the  cases 
in  trhibh  his  ihachinery  worked  by  steam 
engines  thight  be  idvahtageoUsly  intrb- 
dbced.  Hia  Vie^s  df  impi-ovements  werb 
highly  appreciated;  And;  in  consbquence, 
prospbcts  were  laid  before  him  which, 
tbgether  with  an  ardent  desire  tb  Ibe  use- 
ful at  home,  induced  him  td  relihquiab 
the  honours  and  pecuniary  advantaged 
that  awaited  him  in  Russia,  and  thencb- 
fbrward  to  devote  himself  to  his  oirn 
country  in  the  civil  service  of  the 
Navy.  . 

But  it  is  not  always  the  superior  authb^ 
rity  that  goveriis :  the  nrolected  innova- 
tion of  Wdrking  wood  by  his  machinery 
tiras  opposed  by  the  subordinate  Board  \ 
it  i^as  representbd  that  steam  engines 
would  set  fire  to  dock-yards,  machinery 
would  occasion  risings  of  artificers,  and 
so  forth.  Lord  Spencer  considered  it 
prudent,  therefore,  to  postpone  the  in- 
troduction of  such  improvements ;  but 
is  Benthani  was  building  experimental 
vessels  ht  Redbridge^  his  Lordship  ad- 
vised and  aanetioded  the  erbction  df  a 
steam  engine  there,  to  irork  Bentham's 
machines.  Seme  of  those  frotn  Queen- 
square  Place  were  accordingly  sent  td 
Portsmouth,  on  their  ii^ay  to  Redbridge ; 
but  the  steam  engine  not  having  been 
cdmpleted  till  most  of  the  Vessels  wete 
afioat,  the  machines  in  question  wefe 
placed  in  store  in  PortsmoUtb-yard. 

it  was  hot  tlli  1797  thit  the  AdihiHil^ 
ventttrbd  tb  aiithdHse  the  iniH>dtibtidii  W 
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k  tteftiD  etigjtie  lit  Ptfttsmonth— eten 
then,  utider  the  pretence  of  its  being 
necessftry  for  pumping  the  new  docks, 
bnt  at  the  same  time  with  thto  professed 
intention  of  introdncing  Bentham's  mit- 
ehinerj. 

After  the  lapse  of  itiore  than  half  a 
century,  proof  of  the  introduction  of  thid 
or  that  particular  machine  is  difficult; 
but  Bentnam's  oflScial  letter  to  the  Ad- 
miralty, 2l6t  December,  1797,  particu- 
larises the  operations  it  would  atfint  be 
mo^t  adtantageous  to  execute  by  his  ma- 
chinery. 

That  document  commences  by  a  refer- 
ence to  their  Lordships'  letter  of  22nd 
April,  1795,  stating  that  he  had  *Most 
no  time  in  considering  the  means  of  ena- 
blibg  intoimate  force  to  perform  some  of 
the  most  important  of  the  preptiratbt-y 
operations  subserrient  to  natal  works/' 
This  official  communication  continues 
thus: 

••  With  regard  to  the  working  in  wood, 
the  operations  to  which  machinery  ap- 
pears applicable  to  the  greatest  aa?an- 
tag^  ite  as  follows : 

'*  Ist.  By  means  of  a  reciprocating 
motion — saw  ing  in  general,  particularly 
straight  work,  auch  as  siding  of  timber, 
slitting  deals;  cutting,  quartering,  and 
straight  planks  of  all  kinds. 

"  2tid.  By  means  of  a  rotary  motion 
— edging,  tongueing,  and  grooting,  re* 
bating;  and  cross-cutting  into  lengths 
deals  of  all  sorts  for  joiners'  and  hon^- 
capenters'  use. 

«*  Ton  curing  and  grooving  of  piles  for 
dain-woi'k. 

"  Converting  slabs  and  offal  timbei* 
into  treenails,  and  manufacturing  them 
on  a  new  t)rinciple  in  such  manner  as  to 
enable  them  to  contribute  hauch  more  to 
thd  strength  of  a  ship  than  treenails  can 
do  as  they  are  made  at  present. 

''  These,  among  various  other  instan- 
ceS)  had  occurred  to  me  as  giving  occa- 
sion in  his  Majesty 'i  Dock-yardi  for  the 
substitution  of  the  invariable  accuracy  of 
machinery  to  the  uncertain  dexterity  of 
mt^e  expensive  manual  labour/*  fre.,  ftc. 

This  proposal  was,  without  hesittttibu} 
adopted ;  and  setetral  of  these  machines 
were  by  degrees  put  to  work.  It  ap- 
pears, by  a  note  added  to  the  rough 
copy  of  the  proposal,  that  aU  of  them, 
with  the  exception  bf  that  for  tongueing 
anti  grooving  pil^s,  Wt;re  tried.  At  first* 
thfc  fdfbe  employed  wis  tbM  of  man, 


whilst  waiting  for  the  erection  of  the 
steam  engine. 

Some  of  ihese  machines  Jerem^  Ben- 
tham  received  payment  for  at  a  valuation 
much  below  their  real  cost,  exclusively 
of  all  preparatory  expense  of  drai^rings, 
mbdels,  and  other  contingencies  ;  for 
others,  he  never  received  a  sixpence  of 
remuneration  ;  in  no  instance,  any  com- 
nenbation  for  the  extra  cost  of  construct- 
ing engines,  at  that  time  so  novel.  The 
bills  sent  in  were  made  oiit  In  the  name 
of  John  Lloyd  (who  had  for  many  yeart 
Worked  exclusively  for  Samuel  Bentham, 
in  Queen-square  Place),  and  they  were 
certified  by  the  mechanist  in  the  Inspec- 
tor-generaPs  office.  The  first  of  these 
bills  was  dated  28th  October,  1799;  it 
specified  *'an  apparatus  for  sawing,** 
frc,  &o.  \  also  '*  the  freight  of  varioud 
articles  of  machinery  delivered  in  Ports- 
mouth  Dock-yard."  Lloyd's  second  bill 
was  not  sent  in  till  several  years  after  the 
machines  charged  in  it  had  oeeri  in  actual 
use  in  the  Dock-yards  of  Portsmouth  and 
Plymouth  \  namely,  with  Bentham's  letter 
to  the  Admiralty,  SOth  July,  1809.  This 
letter  said  that  the  charge  was  for  "  seve- 
ral articles  Of  machinery  sent,  some  t6 
Portsmouth,  some  to  Plymouth;  which 
having  been  long  before  made  according 
to  my  pUns,  he  (Lloyd)  happened  td 
have  by  him ;  and  some  of  these  ma- 
chines, particularlv  the  circular  saws,  I 
had  the  satisfiiciion  of  witnessing  their 
Lordships*  approval  of  at  their  late  visita- 
tion (in  1802)  of  Portsmouth  and  Ply- 
mouth yards ;  but  as  some  of  these  arti- 
cles were  of  trifling  value,  no  demand 
has  as  yet  been  made  for  payment  of 
these."  This  bill  specifled  sundry  lathes 
and  sawing  machines;  an  oaken  saw- 
fraiTle  complete ;  a  frame  for  cutting 
tenons ;  a  frame  calculated  for  boring; 
turning,  and  rawing ;  a  boring-machine, 
with  boring  bits  and  squaring  tools ;  aa 
also  various  other  machines  of  dlfifei-ent 
sites  and  for  difiVrent  works. 

Saw-mills  having  been  long  frequent 
in  foreign  countries,  and  turning  lathes  at 
home;  it  might  seem  thilt  the  above  blllfl 
indicate  no  particular  invention  ;  but 
Bentham*s  patents  prove  clearly  thai  hla 
inventive  genius  had  enabled  saws^  and 
turning  latnes,  and  boring  tools,  &c.,  by 
the  simple  turning  of  an  axis,  to  perfbrm 
Accurately  and  at  pleasure  all^  it  might 
be  said,  of  the  operations  in  cutting  and 
shaping  wood  to  which  machinery  hu 
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been  siDce  applied  in  the  Portsmouth 
Wood-mills,  the  block  machinery  inclu- 
ded. It  was  Bentham  who  first  devised 
and  first  described  means  the  same  as 
those  now  in  use  to  bring  wood  to  paral- 
lel surfaces  or  to  angular  ones — to  cut  it 
to  any  desired  depth  at  any  given  angle ; 
to  curves,  circles,  and  elliptical  forms — 
to  bevels,  windings,  taperings,  as  also  to 
complicated  shapes,  eitner  on  the  surface 
of  the  desired  article  or  in  the  interior  of 
it:  and  for  the  performance  of  these 
various  works,  lathes  themselves,  for 
example,  were  constructed  by  him  in  a 
novel  manner ;  and  the  cutting  tools  were 
many  of  them  his  own  invention,  as  were 
the  several  efficient  means  of  supporting 
the  material,  steadying  it,  and  clearing 
away  shavings  and  abraded  matter,  &c., 
&o.,  on  which  the  efficiency  of  engines 
so  much  depends. 

Some  of  the  Bentham  machines  were 
put  to  work  in  Portsmouth- yard  before 
the  end  of  the  last  century — in  that  of 
Plymouth,  early  in  the  present  one ; 
through  the  buildings  intended  for  them 
not  being  yet  erected,  the  engines  could 
not  be  systematically  arranged,  nor  full 
advantage  be  derived  from  their  use. 
It  was  in  this  state  of  imperfect  efficiency 
that  they  were  seen  at  work  by  the  First 
Lord  and  other  Lords  of  the  Admiralty, 
during  their  visitation  of  the  naval  arse- 
nals in  1802,  as  recorded  in  their  '*  Mi- 
nutes of  Proceedings/*  page  45.  The 
improved  reciprocating  and  circular  saws, 
ana  their  subservient  apparatus,  as  also 
the  engines  for  making  and  inserting 
coques,  particularly  attracted  their  Lord- 
ships* attention. 

In  that  same  year,  1802,  Mr.  Brunei, 
bringing  drawings  of  a'machine  for  shap- 
ing nlock- shells,  presented  himself  to 
Bentham  at  his  private  residence.  Ben- 
tham's  attention  was  at  that  time,  by  Lord 
St.  Vincent's  command,  almost  exclu- 
sively directed  to  the  introducing  a  bet- 
ter mode  of  management  in  respect  to 
timber.  It  was  well  known  at  the  Ad- 
miralty that  the  making  of  improved 
blocks  was  one  of  the  first  uses  to  which 
his  machinery  was  to  be  put,  so  that  he 
was  well  satbfied  to  find  in  Mr.  Brunei  a 
very  skilful  and  otherwise  competent  per- 
son to  arrange  the  details  of  a  suitable 
apparatus  for  that  purpose,  and  to  take 
an  interest  in  this  particular  branch  of 
business.  After  much  inquiry  respecting 
Brunei  and  his  works,  and  his  connec- 


tions in  this  country,  Bentham  mentioned 
the  circumstances  to  Lord  St.  Vincent, 
and,  with  his  lordship's  sanction,  recom- 
mended Brunei  to  propose  his  machine 
in  a  letter  to  the  Secretary  of  the  Admi- 
ralty :  such  a  letter  was  accordingly  pre- 
pared, sent  to  Bentham  with  a  request 
for  his  **  approval  and  correction"  of  it, 
then  forwarded  to  the  Admiralty.  It 
was  shortly  afterwards  referred  officially 
to  Bentham  for  his  observations  on  the 
proposal,  and  on  April  15th  he  reeom- 
mended  the  adoption  of  the  shaping  ma- 
chines, ''as  a  part  of  the  svstem  of 
machinery  to  be  worked  by  the  steam 
engine  already  provided,  so  as  to  com- 
bine with  the  machinery  alr§adjf  prO' 
vided,  or  which  it  may  seem  advisable  to 
erect  in  that  dock-yard,**  thus  referring 
officially  to  Bentham*s  own  maehiiies 
already  ordered,  and  many  of  them  in 
actual  use  in  Portsmouth-yard  at  that 
very  time. 

Now  as  to  Brunei's  and  Bentfaam's 
machines  respectively :  Bronel's  drawmg 
was  at  that  time  confined  to  the  shaping 
of  a  block-shell;  Bentham 's  tnaehmeM, 
already  in  the  Dock-yard  in  a  working 
state,  were  competent  to  the  perfonnanoe 
of  all  the  previous  costly  operations  re- 
quisite in  cutting  and  cross-cutting,  and 
takhag  ofi^  angles  from  the  wood  intended 
fbr  a  block-shell,  so  as  to  prepare  it  for 
the  shaping  machine :  some  of  those  used 
in  the  block  manufactory  were  the  iden^ 
ticad  machines  brought  from  Queen- 
square  Place ;  those,  and  similar  ones 
made  in  duplicates  and  triplicates,  and 
some  on  an  enlarged  scale,  were  from  the 
first,  and  still  continue  to  be,  the  only 
ones  in  use  in  the  preparing  for  blodbs, 
as  also  for  general  purposes  of  the  yard. 

Brunei's  machinery  was  ordered  by  die 
Admiralty,  but  subject  to  Bentham 's 
approval  of  each  engine  that  might  be 
necessary,  and  under  orders  that  he 
(Brunei)  should  concert  with  tlie  mecha- 
nist in  Bentham *s  office,  in  order  to  com- 
bine the  requisite  additional  machines 
with  those  of  his  inveniion.  Bentham 
considering  Mr.  Henry  Maudslay  parti- 
cularly skilful  in  mechanism,  to  him  was 
confided  the  making  whatever  additional 
apparatus  might  be  necessary  for  the 
making  of  blocks. 

From  the  time  when  Bentham  saw 
reason  to  patronise  Brunei,  be  was  fre- 
quently at  the  Inspector -general's  office, 
in  conaultatioii  witn  the  meebanist,  with 
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Mr.  Burr,  with  Bentbam  himself,  besides 
being  often  at   his  residence.  Queen- 
square  Plsoe.  The  mechanist,  Mr.  Simon 
Goodrich,  hsd,  during  Mr.  Behe's  ill- 
ness, supplied  bis  place  st  that  oflUce;  and 
on  his  demise  Goodrich,  though  young, 
appearing  to  Bentbam  to  he  possessed  of 
much  mechanical  talent,  and  the  salsrj 
assigned  to  the  mechanist  being  unworthy 
of  acceptance  by  any  man  already  dis- 
tinguished in  the  profession,  he  recom- 
mended Goodrich  as  the  successor  of 
Mr.  Rebe  {  but  this  was  on  the  private 
condition  that  Goodrich  should  employ 
a  considerable  portion  of  this  scanty  sslary 
in  Yisiting  manufactories   for   self-im- 
provement.   He  did  so,  provided  with 
introductions  to  Bentbam 's  private  friends 
— and  with  all  the  success  expected  and 
desired.     His  having  been  chosen  as 
Bentham's  loeum  ttnens  when  sent  to 
Russia,  is  of  itself  proof  of  Goodrich's 
general  skill  and  talent.    The  Mr.  Burr 
above  mentioned  had  been  a  Dock- yard 
man,  but  wsa  engaged  to  make  models 
and  as  a  general  workman  by  Bentbam, 
when  first  he  executed  his  machinery, 
and  continued  in  his  employment  until 
the  institution  of  the  office  of  Inspector- 
general  of  Naval  Works :  at  that  time, 
by  Lord  Spencer's  desire,  Burr  wss  ap- 
pointed a  draugbtsmsn  in  that  office  for 
ibe  sake  of  retaining  him  to  be  in  readi- 
ness for  the  introduction  of  Bentham's 
machinery.     In  May,  1802,  he  was  sent 
for  that  purpose  to  Plymouth-yard,  and, 
as  stated  in  a  letter  from  the  mechanist, 
waf  **  assiduously  employed  in  forward- 
ing the  circular  saw- benches.  The  saws, 
&c.,  sent  from  town  arrived  here  yester- 
day.    The  foot-saw  is  fitted  up  in  the 
joiners*  shop,  the  master  of  which  seemed 
well  pleasea  with  it,  and  of  bis  own  ac- 
cord immediately  suggested  an  applica- 
tion of  it  to  the  cuttine  the  tenons  of 
the  rails  of  ships'- tables.      The  mecha* 
nist,  in  the  same  communication,  speaks 
of  "long- cutting  and  cross-cutting  ma- 
chinery of  Bentham,*'  of  the  "  recipro- 
cating slitting    saw-frame  in  No.  19" 
(part,  as  before  mentioned,  of  Jeremy 
Bentham's  premises),  of  the  "  tenanting 
saw,"  and  of  other  machines  of  Bentham 
that  it  would  be  desirable  to  have  at  Ply- 
mouth.   It  must  be  observed  that  this 
was  before  Brunei's  machine  was  even 
arthred  by  die  Admiralty,  none  of  the 
parts  of  which  arrived  at  rortsmonth  till 
the  5th  April  of  the  following  year, 
1803. 


^  Bentham  intended  to  have  given  mo- 
tion by  hydraulic  power  to  his  machines 
at  Plymouth,  but  was  prevented  doing 
so  by  a  failure  of  the  Plymouth  Dock 
Water  Company  to  furnish  the  supply 
stipulated  for  by  their  Act  of  Parliament, 
so  that  even  the  intended  reservoir  could 
not  be  decided  on,  nor  many  of  the 
Bentham  engines  already  in  the  yard  be 
put  to  use.  The  remains  of  many  of 
them  were  long  afterwards  surveyed  by 
Mr.  Mitchell,  but  what  finally  became  of 
them  is  not  known. 

Mr.  Mitchell  was  the  late  engineer 
at  Sbeerness  Dockyard ;  ^he  was  first 
engaged  at  Portsmouth  in  January,  1803; 
he  then  saw  in  that  dockyard  a  consider- 
able quantity  and  variety  of  the  Ben- 
tham machines  for  working  wood.  It 
appeared  to  him  that  the  **  Saw- mills 
had  been  intended  for  Plymouth,  as  the 
work  had  been  prepared  for  some  years, 
and  some  pans  sent  to  Plymouth ;  there 
were  therefore  some  parts  sent  back 
from  Plymouth,  and  some  parts  from 
Queen-square  Place,  and  some  few 
wanting  which  had  to  be  prepared,  all 
of  which  had  to  be  made  good,  which 
occasioned  some  delay.  These  saw-mills 
were  more  especially  under  my  super- 
intendence, having  had  considerable  ex- 
perience in  that  line  at  the  Leith  Saw- 
mills. There  was  one  small  saw- mill 
which  came  with  some  other  machinery 
from  Queen-square  Place  for  cutting  ve- 
neers ;  the  number  of  cuts  it  made  in  an 
inch  is  so  incredible,  that  I  can  only  say, 
that  neither  the  saws,  the  cut,  or  the 
veneer,  were  more  than  the  thickness  of 
common  writing-paper ;  this  was  placed 
in  the  floor  over  the  engines,  but  was 
afterwards  removed  to  some  other  part 
which  I  cannot  call  to  mind."* 

On  the  2nd  January,  1803,  Bentham 
sent  to  the  Navy-office  drawings  show- 
ing the  requisite  apparatus  for  giving 
motion  to  machinery  at  Portsmouth ;  that 
is,  between  three  and  four  months  before 
the  arrival  there  of  any  of  Brunei's. 

On  the  1st  of  June,  1803,  Bentham 
proposed  to  the  Admiralty  the  setting  up 
forthwith  in  Portsmouth-yard  various  of 
his  engines  as  already  sanctioned  by 
their  Lordships,  to  be  worked  by  the 
steam  engine,  saying  in  his  official  letter, 
that   "  Independently  of  various  other 
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usts  to  \^lHch  ihcy  ife  at)t)Hc«lbit,  thejr 
are,  as  It  wcrt*,  riccessarj  for  the  tU'tlng 
out  the  trobd  to  the  propef  scaritllngs 
and  lengths  for  shells  of  block?,  and 
therefore  had  it  not  been  tlUt  Mr.  liruncl 
was  apprized  of  my  Interitloil  of  prd- 
posinj^  the  introduction  of  these  engihts 
for  general  purposes,  he  would  hate  re- 
quired Botne  such  engines  as  part  of  the 
tnaehinery  requisite  for  his  particular 
branch  bf  business."  Positive  pfroof  Is 
thus  nlTorded  that  the  many  monev -saving 
operations  preparatory  to  the  shaping  the 
shells  of  blocks  ivere  from  the  first  Ex- 
ecuted by  machines  o^  Bentham*ii  inven- 
tion, not  of  Brunei's. 

The  erection  of  Bentham's  tnaehinel 
being  ordered,  li  soon  becatpe  necessary 
to  appoint  some  person  to  see  to  the  care 
and  management  of  thetii,  as  also  of  thit 
peculiarly  adat)ted  to  the  shaping  and 
finishing  of  blocks ;  Brunei  vtras  desirous 
that  that  person  should  be  Mr.  Burr,  io 
that  Bientham,  on  the  11th  June,  1803, 
ofiicially  proposed  hlth  for  this  office  iki 
the  following  terms  : — 

**  As  Mr.  Brunei's  apparatus  fot 
tnaking  blocks,  however  important,  will 
forth  a  part  only  of  the  machinery 
which  is,  oi-  will  be  erected  in  that 
(t'ortsmoiith)  Dockyard  for  working 
wodd,  I  see  no  feason  why  the  same 
person  should  not  be  charged  with  the 
whole  of  this  machinery,  including  all 
such  engine^  constructed  on  thii  prin- 
ciples  of  those  which  1  had  long  ago 
put  in  practice,  as  i^ell  as  those  of 
Mr.  firunel's  invention  ;"  and  therefore, 
according  to. Mr.  Srunel's  reqiiesl,  re- 
commended the  appointmeht  df  **  James 
Burr,  who  holds  the  situation  of  draughts- 
man in  my  office  ...  He  certainly 
is  the  person  1  look  upon  as  tnost  par- 
ticularly suited  to  this  duty,  he  hating 
been  originally  brought  up  in  a  dock- 
yard, and  from  his  having  been  em- 
ployed by  me  in  the  erection  of  such 
machinery  from  the  time  when  I  fir^t 
applied  myself  to  the  intention  of  It 
previously  to  my  being  engaged  in  his 
Majesty's  service,  arid,  in  fact,  was  placed 
in  his  present  situation,  and  hid  beeA 
retained  in  it,  with  a  view  to  his  being 
recommended  for  this  duty  as  sood  as 
there  should  be  dccasion  for  it.'* 

Mr.Burr  was  accordingly  sent  toPorti- 
iri'otttb  on  this  duty.  Mr.  Brunei  hating 
reqaeiled  that  WilUim  Barlow,  '*  a 
workman   of    superior    dexterity   iad 


skill,"  should  be  em^floted  eteldaitely  id 
the  block-makiilg  machinery  ;  Bentham 
Recommended  that  this  i-equest  should 
be  complied  i^ith  also.  William  Bitrlow 
wai  then  at  Partsmotith)  as  Maudsliy's 
foreman. 

The  above- mbntioned  Betitham  en- 
gines having  been  set  Up,  and  eonaider- 
dble  progress  having  been  made  In  the 
erection  df  those  peeuliarly  adapted  to 
perform  the  several  operations  requisite 
in  completing  blocks,  it  appears  ditt 
Beiftham  had  desired  his  machinist  tb 
report  what  part  of  the  block-making 
machinery  eoUld  be  applied  to  gener^ 
purposes,  when  the  following  letter  waa 
Addressed  to  Bentham  bt  Mr.  Qoodrleh : 

"  Ponsmoath  t)ocit-yaiH},  isth  Not.,  ilo4. 

'*  Sir, — None  of  the  eiisting  machinery 
more  immediately  belongiag  to  the  ibortis- 
iDg,  sbupin^,  atid  boriflg  of  the  kheils  bf 
blocks  call  be  well  applied  to  Any  other 
purpose  as  ftr  as  appears  at  present. 

"  The  circular  Saws,  and  Up-and-down 
saws  (All  of  them  Bentham's),  e«i  be  ap- 
plied to  general  purposes,  and  othera  may 
be  introduced  for  cutiiDg,  as  foUowl : — 

**  Oak  Hammock  racks,  oak  tracing  bat- 
tens, ledges,  flr  and  oak  sqaare,  gratlnk 
battehS)  edging  deck  deala,  edging  and 
rebating  deali  for  bulk-heads  and  platforms, 
coDTertlDg  oak  board  for  ladders,  catting 
stanchions  and  pillars  of  fir  and  oak,  catting 
out.  and  rebating  stanchions  and  oanta  for 
bulk  -  beads,  slitting  deals,  and  catting 
feather-edged  boards." 

The  dimensions  of  these  artiples  were 
severally  noted;  though  here  it  aedna 
only  necessary  to  state  generally  that 
they  were  from  8  inches  square  down  to 
2  inches  and  to  If  inebesi  and  in  broad 
work,  from  1  inch  to  li  inches  thick. 

The  letter  continues  thus, — 

*  *  The  ft-amte  for  small  deal  tables  may  be 
cat  out  and  morticed  by  machinery  n()oa  the 
General's  plan  (Geo.  Beotfaam's),  Mr.  Bart 
thinks  there  is  the  principal  part  of  an  ap- 
paratus at  No.  19|  that  woald  anawer  tUa 
purpose.  .      •      .    .  . 

"Pillars  mav  i>e  turned  which  are  at 
present  turned  by  contract ;  likewise  table 
legs,  and  spokes  for  steering  wheels. 

''  Wanted  for  block-makers  warei— dia^ 
chinery  for  boHng  of  Wooden  pddips.  ThS 
otbdr  articles  of  biOck-Uiakt-rA  Warei  con- 
sist principAll^  df  such  thifa|i  a^  can  be  cut 
out  by  cifciilar  ikmk  And  tilrned  ih  a  titHe. 
"rlanlng-ihaehineA  watiteA  for  HMk 
deals,  whole  d^la.  and  AUt  deali — meat 
ptobabli  eltealar^  or  rotktive  pliaea  will  be 
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the  t>roperMt  fdr  thi«  ktbd  df  wort.  TbMrd 
is  a  circitUr  plane  at  Qiiee n-sqaare  Place 
that  has  never  beeh  tried,  it  would  be  very 
adTisable  to  hive  this  smt  down  here  and 
put  to  Work  immediately  for  experimeDt. 

**  Most  of  the  foregoing  work,  when 
machines  are  bj  degrees  brought  to  answer 
these  purposes^  may  come  under  the  man- 
agement of  the  master  block-maker,*  within 
the  compass  ot  the  building  now  erected, 
or  which  may  be  erected  over  the  reservoir. 
The  circular  saw  for  edging,  rfebating,  and 
cutting  out  Into  small  scantlings  is  now 
ready;  also  the  two  teciprocaiting  saws  for 
etittinf  badlk  aiid  plank  Into  scantlings. 

"  Aa  li  \h  proposed  to  have  another  rfect- 
prdeating  Hn  fbr  converting  for  block- 
iiitklag,  and  inore  clreuUr  saws,  they  may 
jointly,  with  the  existing  reciprocating  aawt 
and  circular  saws,  be  mide  to  cut  out  most 
of  the  #ork  before-mentioned. 

"  A  saw-frame  will  be  particplarly  wa^ited 
for  slitting. deals,  and  cutting  feather-edged 
boards.  There  is  one  at  No.  19,  that  will 
answer  particularly  well  for  this  purpose 
after  having  beisn  lengthened,  which  altera- 
tion can  best  be  done  here  under  Burr's 
direction :  I  would  theretbre  recommend  this 
frame  to  be  ftent  down  here  along  with  the 
circular  plane  and  smAll  riiortidihg-englne 
abOTe- Mentioned." 

Mr.  Goodrich  goes  on  lo  state  projects 
for  cutting  mast  timber  by  machinery, 
vhich  it  Would  6eeiri  that  Bentlmm  had 
in  conteinplatioh  at  the  time,  biit  the 
platis  for  which  were  hoi  petrected  till 
the  year  18 1 2,  \\hen  ah  apparatus  for 
this  piirpose  wasjfacliidea  in  tlie  rhachi- 
neirj  pr<u)obtd  by  hiih  for  Sheerhess 
Dookjard.  . 

Tbe  hiechanist'B  letter  Is  subscribed, 
"I  am,  Sir, 

"  Tour  vfcrjr  obedient  Servant, 

**  SiifoN  GoontticHJ 

"  Insttector-gcneral,  Adtiltraltt,  tohdoh." 

The  above  oommunication  seems  in 
iUelf  sufficient  proof  ihat,  great,  part  of 
tbe  machinery  eon^prised .  in  .  that  for 
block-making  was  from  x\^^  ^^^^*  *^d 
,  still  continues  to  be  of  Bentbam's  itt- 
TentioOy  not  of  Bruners  ^  apd  whftt  is 
of  importance  in  an. enlarged  considera- 
tion of  machinery,  that  Brv^nel's  engines 
erected  in  Portsmouth-yard i  were  none 
of  them  applicable  to  i^enera^  purposes, 
whilst  those  of  Benthapi  were  then  used 
therei  as  it  must  be  added  they  still  cott* 


•  Uf.  itin  f  al  lb  cill^d  fknltliarly  Vti  thk  i^obR: 
^S  u  fKat  tfth4. 


tittue  to  be  fbr  working  vl-ood  bf  many 
descriptions,  and  for  a  great  variety  of 
Applications  in  civil  and  in  naval  con. 
structlons;  as  well  as  in  engineering  works 
requiring  wood  as  a  material. 

Berltham  has  said  himself  in  his  oifi- 
cial  "SlAtementof  Services,*'  1813,  "I 
was  satisfied  that  Mr.  Brunei  had  skill 
enough  tb  have  feontrived  machinery  to 
have  answered  tUe  same  purposes  had  he 
ndt  found  mine  ready  to  nis  hands."    So 
the  present  statemetit  is  not  intended,  not 
can  it  be  construed,  as  derogating  A*om 
Brunei's  inventive  powers,  although  his 
faculties  were  directed   othervi'ise  than 
those  of  Bentham.    Brunei  confined  him- 
self to  the  production  of  some  one  given 
effect  I  Bentham,  on  all  occasions,  gene- 
ralised and  classed :  his  classification  of 
operations  in  v^orking  materials  has  beeii 
considered  of  sufficient  importance  to  be 
distinguished   by  italics  iri  the  printed 
cop^  of  Professor  Willis's  lecture.     It  is 
there  said  of  Bentham  (as  above  men- 
tioned)i  that,    "rejecting  the  commoti 
classification  of  works  according  to  the 
tradei  br  handicrafls  for  which  they  are 
used,  he  eias9ed  the  several  apetdttona 
that  have  place  in  the  working  »f  mate- 
riaU  of  everp  deecriptian  according  to 
the  nature  of  the  operatioM  thernseivea.** 
It  is  obvious  that  great  facility  is  thenee 
afforded    in   suiting  machinery   to    tbe 

Srodnction  of  any  given  effect,  and  sO  \6 
ave  done  an  essential  service  to  Inveklt- 
ora  of  engines  generally. 

When  Bentham  invented  his  plane,  iti 
1783,  there  was  nbt  a  single  example  of 
any  analogous  engine.  From  1791  to 
1793,  the  datts  of  his  patents,  he  had 
nothing  before  him  as  agtiide  in  working 
wood^  save  the  direct  and  somewhat  fude 
application  of  borers  and  circular  saws  by 
the  Taylors ;  he  had  no  skilled  workman 
to  give  8  hint,  or  to  indicate  the  degree 
of  strength  requisite  in  this  or  that  part 
of  an  engine,  and  he  hsd  himself  to  teach 
his  workmen ;  he  had  no  master  engine- 
maker  to  aid  by  his  experience  {  for  Mf; 
Refae  furnished  nothing  more  thari  ^hatj 
in  fact)  were  robgh  materials, — sueh  as 
catgut,  hooks  for  atuching  it,  toothed 
wheels,  iron  axes,  and  similar  articles. 
Bentham  himself  made  the  sketches  frotii 
vhich  more  finished  drawings  and  md- 
dels  were  uken  ;  worked  when  necessary 
with  his  own  hands ;  had  every  engine 
made  nnder  his  own  eve,  at  his  home. 
How  differently  in  these  respects  Wai 
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Brunei  cireumstanoed !  He  had  Ben- 
tham's  patents  before  him — patents  which 
specify  nearly  every  variety  of  movement 
and  supposed  requisite  for  the  cutting 
and  giving  shape  by  machinery  to  mate- 
rials ;  Brunei,  from  almost  the  first  time 
he  presented  himself  in  Queen-square 
Place,  had  opportunity  of  seeing  the 
Bentiiam  machinery  there,  and  after- 
wards at  Portsmouth.  Brunei  had,  from 
that  time,  very  frequent  intercourse  with 
Mr.  Goodrich,  with  Mr.  Burr,  with  Ben- 
tbam  himself,  both  at  bis  office  and  at  his 
own  house.  Brunei's  machines  were 
never  sanctioned  till  drawings  of  them 
had  been  well  considered  and  approved 
by  Bentham ;  during  such  examination 
can  it  be  doubted  that  he  suggested 
many  an  improvement  ?  Those  ma- 
chines were  made  by  Henry  Maudslay, 
afier  frequent  consultation  with  Ben- 
tham, and  examination  of  these  often 
whilst  in  progress  of  manufacture.  Ben- 
tham, Goodrich,  Burr — all  of  them— dis- 
cussed the  suitableness  for  its  destined 
work  of  every  particular  engine,  each 
of  them  indicatinff  means  by  which  it 
might  be  more  or  less  improved.* 

How  can  it  have  come  to  pass  that, 
until  the  lecture  of  Professor  Willis,  the 
invention  of  machinery  for  working  wood 
has  been  withheld  from  Bentham,  and 
bestowed  so  liberally  on  Brunei?  It 
arose  from  Bentham*s  magnanimity  ;•— 
wlf  was  with  him  a  very  inferior  consi- 
deration to  that  of  national  advantage : 
he  had  at  heart  the  introduction  of  ma- 
chinery as  a  source  of  national  wealth : 
he  wished  to  accomplish  this  innovation, 
and  did  accomplish  it,  without  injury  to 
either  employer  or  employed.  It  bad 
so  happened  that  leading  ministers  of 
Government  had  monopolised  his  talents 
and  his  services ;  it  was  consequently  in 
naval  arsenals  that  he  had  to  introduce 
machinery,  but  under  difficulties  of  many 
kinds,  especially  that  of  opposition  to  its 
use,  lest  it  should  cause  strikes  of  artifi- 
cers. He  soon,  on  acquaintance  with 
Brunei,  perceived  that  his  manner  was 
peculiarly  ingratiating,  that  he  possessed 
no  small  share  of  that  French  tact  which 
finds  means  of  dissipating  fears  and  of 
doing  away  ol^ections;  these  qualities, 
superadded  to  real  talent,  pointed  out 


•  From  penonal  knowledf*,  toppoittd  by  Bwit- 
ham't  aigMtnxe  of  appcovaL 


the  possessor  of  them  as  die  kind  of  man 
most  likely  to  render  popular  the  intro- 
duction of  wood-workine  engines  at 
Portsmouth.  To  Brunei,  therefore,  from 
the  first,  and  to  the  last,  he  afforded 
every  encouragement  in  his  power — 
every  stimulus  to  exertion.  The  ma- 
chines that  were  notoriomiy  Bentham's, 
he  spoke  of  as  being  so  In  official  cor- 
respondence, but  always  called  other 
parts  of  the  machinery  used  in  mak- 
ing blocks  Bruners,  although  moat  of 
them  were  nothing  more  than  the  adap- 
tation of  his  own  contrivanoes  to  the 
specific  use  of  shaping  and  finishing 
blocks ;  and  this  although  Branel's  ma- 
chine went  no  farther  than  the  shaping 
the  shells  of  them  when  first  its  adoption 
was  recommended.  Bentham  had  oeen 
long  struggling,  too,  for  the  obtainment 
in  Royal  arsenals  of  the  same  kind  of 
management  as  that  observable  in  pri- 
vate manufactories,  and  without  which, 
he  affirmed,  no  manufactory,  public  or 
private,  can  prosper.  He  baa  already 
been  for  years  endeavouring  to  introduce 
this  sanatory  reform ;  the  superiors  in 
naval  administration  secondea  him,  but 
all  inferior  authorities  were  adverse ;  but 
as  he  was  little  interfered  with  as  to 
the  machinery  at  Portsmouth,  he  now 
determined  to  prove  the  eligibility  of 
some  of  the  measures  he  proposed,  by 
introducing  them  in  the  manufactories 
of  wood  and  metal  there,  and  he  con- 
ceived that  Brunei  in  this  respect  ako 
might  render  useful  service ;  to  initiate 
him  in  this  kind  of  management,  Ben- 
tham introduced  him  early  in  1803  to 
the  Messrs.  Strutt,  of  Belper  and  Derby, 
and  at  their  establishments  pointed  out 
the  practice  he  wished  to  be  introduced 
at  Portsmouth,  This  may  seem  a  use- 
less digression  from  the  machinery  for 
making  blocks ;  yet  it  is  far  otherwise, 
since  no  inconsiderable  part  of  Bru« 
nel's  remuneration  arose  from  the  good 
management  Bentham  introduced  in  the 
Wood  and  Metal- mills. 

Mention  mnst  now  be  made  of  what 
was  to  Bentham  amongst  the  most  pain- 
ful occurrences  of  the  seventeen  years 
he  was  in  the  public  service — Brunei's 
disposition  to  encourage  the  impression 
on  visitors  that  all  the  machinery  in  the 
Wood- mills  was  of  his  own  invention. 
This  was,  to  a  certain  extent,  excusable 
at  the  time,  for  he  had  then  a  reputation  to 
create,  and  an  increasing  family  to  provide 


THE  INYEKTION   OF  WOOD-OTJTTINO  ITAOHINEBY. 


273 


for.  At  a  late  period,  however,  he  failed 
not  to  express  in  writing  his  gratitude 
for  favours  received  from  Bentham  in 
1803  ;  yet  so  it  was  that  from  the  time 
the  Wood- mills  began  to  attract  atteution, 
Brunei  was  averse  from  enlightening  the 
public  as  to  the  real  contrivers  of  the 
machinery  therein — so  much  so,  indeed, 
that  he  even  ventured  May  SO,  1805,  to 
forbid  Burr,  by  written  note,  "  to  answer 
any  queries  respecting  blocks,  or  block- 
making,  without  his  having  previously 
communicated  them  to  him  ;*'  and  this, 
too,  after  the  time  when  the  Wood-mills 
and  Burr  were  placed  under  the  indivi- 
dual management  of  Bentham,— as  was 
indeed  Brunei  himself.  Brunei  being 
for  years  almost  constantly  on  the  spot, 
without  any  immediate  need  for  personal 
occupation,  bad,  of  course,  frequent 
opportunities  of  calling  the  attention  of 
visitors  to  the  machines  of  his  own 
arrangement,  without  pointing  out  those 
of  the  block-machinery  which  had  ori- 
ginated with  Bentham,  or  that  were 
specified  in  his  patent,  or  that  the  gene- 
ral arrangement  in  the  mills  had  been 
made  in  the  Inspector- general's  office; 
at  the  same  time  it  was  very  natural  to 
pass  over  without  calling  attention  to  the 
money-saving  operations  that  Bentham's 
machines  performed.  Whilst  Brunei  had 
thus  leisure  and  opportunity  for  obtain- 
ing credit  to  himself.  Burr's  active  and 
onerous  duties  debarred  him  from  taking 
the  place  of  a  showman,  or  vindicating 
Bentham's  claims. 

Professor  Willis,  in  speaking  of  the 
block  -  machinery  at  Portsmouth,  ob- 
serves, that  **  At  this  distance  of  time  it 
would  be  impossible  to  discover  the  exact 
shares  of  merit  and  invention  that  belong 
to  Brunei,  Bentham,  and  Maudslay,  in 
this  great  work.  To  the  first,  however, 
we  may  assign  the  merit  of  completing 
and  organising  a  system  of  machine- 
tools,  so  connected  in  series  that  each  in 
turn  should  take  up  the  work  from  a  pre- 
vious one,  and  carry  it  on  another  Rtep 
towards  completion,  so  that  the  attendant 
should  merely  carry  away  the  work  de- 
livered from  one  machine  and  place  it  in 
the  next,  finally  receiving  it  complete 
from  the  last" 

Had  the  Professor  been  aware  of  Ben- 
tham's  official  correspondence,  doubtless 
the  systematic  arrangement  of  the  block- 
machinery  would  have  been  ascribed  to 
him.    In  his  very  first  communication 


to  the  Admiralty  on  the  tuhject  of  blocks, 
April  15,  1802,  it  was  recommended  and 
waa  ordered  accordingly,  that  Mr.  Brunei 
should  <<  concert  with  the  mechanist  in 
ai^  office  respecting  the  best  mode  of  fix- 
ing up  the  different  engines  and  appara- 
tus which  may  be  requisite  for  the  manu- 
facture of  the  different  sorts  and  sizes  of 
blocks;"  and  on  the  2nd  January,  1803, 
it  was  Bentham  who  sent  to  the  Navy 
Board  drawings  from  which  they  were  to 
have  made  the  apparatus  for  giving 
motion  to  machinery.  By  his  officiu 
"  Statement  of  Services,"  it  clearly 
appears  that  the  systematic  arrangement 
of  those  engines  was  due  to  Bentham ; 
the  statoroent  on  this  particular  runs 
thus: — ''As  I  had  considered  it  highly 
conducive  to  the  hastening  the  introduc- 
tion of  a  general  system  of  machinery 
that  public  opinion  should  obtain  in  its 
favour,  and  that  this  was  likely  to  be 
more  surely  effected  by  a  display  of  well- 
arranged  machines  for  the  accomplish- 
ment of  one  particular  object,  I  deter- 
mined, as  the  machines  which  it  might 
be  expedient  to  employ  exclusively  for 
block -making  admitted  of  a  pleasing 
arrangement,  that  the  whole  should  be 
placed  to  the  best  advantage  in  point  of 
appearance  as  well  as  use;  postponing 
the  introduction  of,  and  even  removing 
such  parts  of  the  system  of  machinery 
mentioned  in  articles  2  and  8  (2,  saw- 
mills ;  3,  facts  of  a  general  system  of 
machinery  for  working  in  wood),  as 
might  stand  in  the  way  of  the  block- 
machinery,  reserving  onlv  those  which 
were  requisite  for  this  business ;  not 
doubting  but  that  Mr.  Brunei,  being  then 
almost  constantly  on  the  spot,  and  inte- 
rested as  he  was  to  bring  the  advantages 
of  this  particular  machinery  to  ^11 
view,  would  engage  public  opinion  in 
favour  of  the  introduction  of  machinery 
in  general.  Indeed,  this  effect,  as  the 
machinery  came  into  use,  he  did  not  fail 
in  producing,  insomuch  that  his  repre- 
sentation of  the  advantages  of  machi- 
nery in  general  might  well  occasion  the 
multitude  who  visited  the  Wood- mills 
to  ascribe  to  him  the  introduction  into 
the  Dockyard  of  the  machinery  of  every 
kind  that  had  been  introduced.  But 
however  my  credit  may  have  been 
affected  in  consequence  of  such  an 
opinion,  I  feel  no  regret  in  reflecting  on 
any  part  of  my  conduct  in  this  trans- 
action." 
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It  cannot  be  Bapposed  that  Bentham 
codtrived  every  detail — that  waa  Gdod- 
rich's  particular  dnty )  and  Brtinel  had 
his  share  in  the  arrangement,  sonletitneB 
advantageously,  at  others  itltroducing 
wheels  that  would  not  work,  as  appear! 
from  a  pencil  sketch  now  laying  on  the 
table.  On  many  occasions  Benthamls 
skill  was  only  exercised  in  the  way  6f 
suggestion,  or  desire  that  this  br  that 
might  be  effected— for  instance,  by  Bra- 
nel's  arrangements,  riveting  in  the  Coques 
was  done  by  hand  irregularly,  and  sel- 
dom perfectly.  Bentham  desired  thai 
a  little  tilt-hammer  should  be  made  to 
perform  this  operation,  and  pointed  out 
where  a  band  might  be  placed  to  pro- 
duce the  requisite  motion.* 

The  three  manufacturing  establish- 
ments in  Portsmouth-yard  proposed  by 
Bentham,  and  at  their  outset  without 
any  special  authority  conducted  accord- 
ing to  his  directions,  he  had,  early  in  the 
year  1305,  brought  on  to  a  state  requir- 
ing a  regular  establishment,  and  fo  such 
regularity  as  to  have  become  capable  of 
^berng  placed  under  the  Dock- yard  offi- 
cers; having  proposed  this  to  the  Ad- 
miralty, they  referred  it  to  the  Navy 
Board.  That  Board  reported  that  neither 
the  members  of  it^  nor  any  of  the  pet- 
sons  under  them,  were  competent  to  the 
''  superintendence  of  works  of  so  great 
a  magnitude!  consequently,  the  respon- 
sibility attaching  to  the  due  performance 
thereof,"  and  that  they  saw  **  no  alter- 
native** but  that  of  placing  them  under 
Bentham 's  individual  management.  The 
yTooJ-mills,  the  Metal-mills,  and  the 
millwrights  were  accordingly,  from  the 
placed  by  Admiralty  order  as 
entirely  under  his  management  and  con- 
trol, as  though  they  had  been  private 
concerns  on  his  own  account. 

He  had  barely  had  time  to  organize 
these  manufactories,  when  he  was  sud- 
denly sent  awav  on  ft  mission  to  Russia. 
His  absence  for  two  years  and  some 
montha  afforded  farther  opportunity  for 
the  impression  to  gain  ground,  that  the 
machines  in  the  Wood-miils  at  least  were 
all  of  them  of  Bruners  intention.  He 
continued  almost  constantly  there  ;  even 
the  Admiralty  in  a  letter  to  Bentham's 
toemn  tBnens,  spoke  of  Bruners  circu- 
lar saws  t  to  Which  Goodrich  replied  that 


■  The  writer  of  this  vru  present  on  that  oeca- 

SiOB. 


they  wefe  not  Bronersi   "  hot  Genera 
Bentham's  improved  circular  saws.*' 

Brunei's  remuneration,  in  confonhitv 
with  Bentham's  recommendation,  ApHl 
80;  1803,  had  been  Ordered  to  be  the 
savings  fbt  a  year  produced  by  his  ddl- 
chines.  Tiiat  fbr  block-making  was  not 
com|)leted  till  after  Beiltham's  l-eturn 
home,  1807;  Brunei,  in  his  application 
fbr  remutieratibU;  stated  those  savings  tb 
have  amountbd  for  the  year  to  21,174/. 
12s  \0d.  Mr.  Hy nam  Rogers  iii calculat- 
ing them  on  the  pairt  of  the  Navy  Board, 
according  to  thb  contractor  Dttnstervill'a 
prices  exhibited  the  athonut  to  be  no 
more  than  6, 69 If.  7a.  4rf.  though  ae- 
col-ding  to  the  prices  paid  W  the  other 
contractor,  Taylor,  the  savings  appeared 
to  amount  to  12,742/.  8i.  lOd.  These 
discrepancies  left  an  impi-ession  on  tbfe 
Board  that  it  trotild  be  impracticable  tO 
ascertain  the  real  amount  of  aavings;  hot 
at  length  the  task  was  imposed  on  Ben- 
tham. He  has  said,  **  there  were  Cir- 
cumstances attending  this  case  of  remu- 
neration which,  considering  the  various 
ways  in  which  I  Was  Concerned  ill  the 
production  of  the  effect,  rendered  it  to 
me  a  business  of  peculiar  difficulty. 
There  were  savings  derived  from  the 
use  of  improved  machinery,  savings  of 
manufacturer's  profit,  and  savings  from 
good  management  10  the  concern  as  a 
manufactory.  In  regard  to  the  savingi 
from  all  these  sources,  it  was  either  hy 
Mr.  Brunei's  means  or  by  mine  that  they 
had  been  produced."  Having  consented 
to  the  undertalcing  this  disagreeable  task, 
he  entered  into  all  details,  estimated 
nothihg,  though  Brunei  and  Rogers  had 
both  done  so ;  the  result  of  this  tedious 
investigation  was,  that  the  total  savings 
by  manufacturing  blocks  in  the  Wood- 
mills  amounted  to  16,621/.  Bs.  lOd.  a 
year.  He  then,  as  some  said  genet ouslp, 
others  foolishly^  waived  his  own  share 
in  the  inventions,  his  merit  as  the  in- 
troducer of  good  management,  and  re- 
commended that  the  whole  savings,  how- 
ever derived,  should  be  awarded  to  Brunei. 

This  vast  amount  of  remuneration  to 
Brunei  tended  at  the  time,  as  it  still 
tends,  to  excite  a  tiotlon  that  the  whole 
of  the  Wood- mill  machinery  was  Bru- 
nei's; whereas,  the  greater  part  of  the 
20,000/.  paid  by  the  Treasury  in 
1813  to  Jeremy  Bentham,  was  on  ae- 
oount  of  the  expenses  he  had  incurred 
in  the  year  \1%\  tO  1795  for  the  conatroe- 
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tiofi  of  m^cbihes  of  his  brother  Sairitiel's 
inrentloi],  and  itiany  of  which,  u  abot^ 
mentioned,  were  in  those  Wood-mills. 

That  remuneration  was  accorded  iti 
conformity  to  proTisions  contained  in  the 
Act  52  of  George  the  Third.  It  recited; 
that  an  agreement  had  beeh  made  bj  the 
Lords  of  the  Treasury  with  Jereiny 
Bentham  for  the  institution  of  a  N^Hohal 
Penitentiiry-house ;  that  "  Jeremy  Ben- 
tham states  himself  to  havfe  expended 
large  stiros  of  money  in  .  .  .  an  ex- 
tensive system  of  mechanical  works  of 
the  inventioh  of  his  brother  BKgadier- 
general  Skmuel  Bentham,  .  ;  that  the 
said  Brigadier-general  Benthath  had  re- 
linquished in  his  favour  such  comp^nsil- 
tion  as  the  said  Samuel  Bentham  might 
be  entitled  to  in  Respect  of  the  matter 
aforesaid.  And  whereas  ;  .  .  it  is 
just  and  reasonable  that  the  said  Jerem^ 
Benthatn  shonid  be  paid  the  sums  so  by 
hiiM  Expended;  and  should  moreorer 
receive  a  liberal  compensation  fo^  all  loss 
and  datnage  by  him  and  the  said  Samiiel 
Benthatn  sustained  bt  reason  of  the  hon- 
fdlflltheiit  thereof:'*  it  is  thereujson  en- 
acted that  arbitrators  shall  be  choseh 
"  for  the  nuft)ose  of  sbttlibgall  questions 
between  the  public  and  the  said  Jeremy 
Bentham.'* 

Arbitrators  Were  accordingly  appbifaied 
as  the  Act  direbts,  who,  in  July  18l3, 
called  before  them  tAHonfa  persons  to 
give  evidence  respecting  SAmuH  Ben- 
thiin'B  tnachiriery,  soihe  df  whose  depo- 
sitions seem  interesting  as  filling  roids 
in  the  history  o^  mechanical  inventions, 
ito  less  than  they  regard  that  of  the 
Portsmouth  Wobd-miII&  in  {^articular. 
It  mif  not  be  aihiss  to  say,  that  the 
^0,(K?0<i  awarded  by  the  Arbitratot-s,  al- 
though the  whole  of  it  Was  relinquished 
in  fatour  of  Jeremy,  was  far  from  re- 
indbnrsing  his  expenditure  on  account  of 
the  ttlachinery  and  intended  Peiliteti- 
tiary;  and  that  as  to  Sathuel;  he  had 
sold  all  the  estates  left  hint  by  his  father, 
in  order  to  riise  ihoney  for  the  comple- 
tion of  his  machinery,  bht  for  Which 
expenditure  he  never  ih  any  shape  re- 
ceiTed  a  sixpence  in  return. 

The  Minutes  of  Evidence  here  mdde 
nse  of  are  those  taken  duHng  the  ex- 
amination itself,  tonsequently  are  brief, 
arid  free  from  all  the  dressing- up  usual 
on  ft  poblicAtion  of  evidence.* 

•   They  have  l^^n  (urnUhMl  by  a  friend  who 
•t«Dd«  high  in  the  legal  profession. 


'*  James  Biirr,  master  of  the  Wood-millij 
Portsmouth  Dockyard,  examined  3rd  Jnlv, 
1813."» 

**  Wsi  employed  by  General  Betithanl.ih 
1T91  or  1792,  foriire  or  six  years  in  making 
models. — Saw  oth^r  persons  employed  in 
making  machinery  of  vartotts  kinds. — Seve- 
ral species  df  sstrs.— Similar  sa#s,  and  other 
machines,  iilthOQgh  upon  a  larger  scale,  iire 
now  ih  nse  in  Porttfmonth  Dockyard. — La- 
bonrers  alone  ai-e  employed  at  tHe  machines; 
and  not  a  siiigle  tradesman. — Tbfe  average 
earnings  of  the  meh  \i  froth  298.  to  80s.  per 
week. — ^The  expense  of  rebating  b^  machl- 
nirf  is  about  one  tenth  of  what  it  would 
be  by  hand. — A  than  who  had  beeti  i  bohviet 
did  ai' much  wOfk  in  one  day  by  rebating 
with  the  machinery  as  wonld  come  to  lOs.Sd.; 
and  this  man  had  only  12b.  per  weftk  fbrhli 
wages. 

'*  Sir  Samuel  Bentham, 

*'  Prepared  a  system  of  machinery  for  the 
employment  of  men  without  any  skill,  atid 
particularly  with  a  view  to  convicts,  in  1792; 
Patents  were  taken  out  for  the  inventions  to 
secure  their  exclusive  use  for  the  Peniten- 
tiary. No  skill  whatever  was  required  in  the 
use  of  these  machihai.  Several  or  these 
machines  have  beeh  introduced  Into  Ports- 
mouth -  yard,  and  are  forked  bV  commofa 
laboarers.  The  ilse  of  this  ttiachinery  saves 
nine-tenths  of  labout',  as  well  as  cost  in  mA« 
teHils.  Several  parts  of  that  maehihtiry  nb# 
used  by  various  persons.  Half  the  expeustf 
of  labour  saved  in  makihg  a  table.  He  super- 
intended the  machinery  at  Queen -square 
Place  from  1792  to  1795.  He  thinks  about 
12.600/.  was  expended  at  Queen  -  square 
Place  in  the  preparations.  Mr.  Bentham 
sold  estates  in,  Essex  to  find  money. 

*'  Adjourned  on  the  3rd  to  Monday. 

*'  Monday  5th  Jnlv,  1813.— General  Ben- 
tham examined  by  Mr.  Cook  : 

**  $>ome  of  the  materials  how  existing— 
sobe  weKe  taken  to  Portsmouth  Dockyard. 
A  great  deal  of  the  ironwork  prepared  for 
the  building  was  sold — may  be  Sold  for  be- 
tween 100/.  and  200/. . . .  Great  part  of  the 
woodwork  left  to  rotf. . . .  His  inventions 
are  now  used  at  PortsmoutK,  a  little  at  Ply- 
mouth, and  by  Mr.  Brunei  at  Chatham. 

"  Mh  George  Smart,  examined  by  Mr. 
Roe  : — Engaged  in  business  lii  the  year 
1790— a  carpenter  and  builder:  in  1794, 
entered  into  a  concern  with  John  Trotter, 
army  bontrabtor,  in  preparing  tent -poles, 
casks,  canteens,  &&    Did  not  employ  any 


*  Jfier  the  abolition  of  Bentham't  office,  conse- 
quently no  favour  from  his  hands  could  be  expected 
by  Burr. 

f  Three  or  fbur  very  large  pieces  of  oak,  harfn)^ 
bean  parts  of  machines,  were  still  in  the  coach- 
bouse,  Queen-square  Place,  in  the  year  1814. 
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machinery  for  the  first  tweWe  months ;  after 
the  twelve  months,  employed  machinery  of 
TarioQS  kinds  for  reducing  labour.  Ue  first 
heard  of  circular  saws  being  used  from  a 
Mr.  Galloway:  Mr.  Galloway  was  in  the 
employ  of  General  Bentham  ...  A  labourer 
nowy  with  a  circular  saw  and  the  steam  en- 
gine,  may  do  as  much  as  seven  sawyers. 
The  circular  saw  now  used  is  the  same  he 
heard  of  from  Mr.  Galloway.  He  conceives 
he  had  the  first  circular  saw  that  was  made 
from  a  Mr.  Mainwaring,  from  whom  he 
purchaaed  it  about  thirty-four  years  ago. 
Never  used  it  till  he  heard  of  the  circular 
saws  being  used  from  Mr.  Galloway.  Gene- 
ral Bentham  brought  them  into  general  use. 
The  parallel  guide  invented  by  General 
Bentham.  General  Bentham  made  many 
other  improvements." 

By  notes  on  the  last  page  of  the  Mi- 
nutes of  Evidence,  it  would  seem  that 
Samuel  Bentham's  three  patents  of  1791, 
1798,  and  January  24,  1795,  were  con- 
sidered in  the  Arbitration  as  being  each 
of  them  of  the  value  of  3,000/. — together 
9,0002. — a  truly  insignificant  sum,  com- 
pared to  what  might  have  been  derived 
from  a  very  moderate  royalty  for  their 
use  by  private  manufaclurers. 

It  may  be  permitted  to  add,  that  the 
writer  of  the  above  saw  a  great  number 
of  the  Bentham  machines  in  a  working 
state,  and  at  work,  in  Queen -square 
Place,  in  the  year  1794  ; — not  only  the 
window  sash-frame  and  wheel- making 
apparatus,  but  also  that  for  cutting  ve- 
neers, for  cutting  ivory,  for  planing  wood 
by  one  broad  plane,  thereby  leaving  the 
shaving  in  a  state  ready  for  laminated 
work  ;  for  cutting  stone,  at  the  same  time 
leaving  its  surface  smooth  and  almost 
polished ;  there  was  also,  from  Mr.  Ben- 
tham's study  to  the  servants'  hall,  a  sneak- 
ing-tube made  of  shavings  from  the  lami- 
nating plane,  and  many  other  contrivances 
and  machines  for  different  purposes  were 
dso  exhibited  there,  but  the  particulars 
of  which,  after  the  lapse  of  so  long  a 
time,  cannot  now  be  called  to  mind. 

M.  S.  B. 

ApcU  2,  185S. 


MR.  CABTIR  8  HOLLOW  MUSKET  BALL. 

Sir, — You  did  me  the  favour  of  pub- 
lishing my  remarks  on  musket  balls,  in 
your  Number  for  February  7th,  page 
1 14,  and,  with  vour  permission,  I  would 
address  a  word  or  two  to  your  corre- 
spondent,   Mr.   George    Carter.      The 


plan  of  making  the  chamber  of  hollow- 
cylindrical  shot  the  receptacle  for  the 
powder,  is  anything  but  new;  I  have 
adopted  it  with  the  form  of  ball  I  pro- 
posed. Mr.  Carter  has  not  stated  the 
requirements  for  the  use  of  his  form  of 
shot.  In  the  first  place,  it  should  be  on 
a  breech  loading-gun,  or  what  will  he  do 
with  the  accumulated  patches  of  gutta 
percha  at  the  breech  end  of  the  barrel  ? 
— ^and  how  will  he  fire  the  powder  P  If 
the  cap  D  be  taken  off,  ana  the  powder 
emptied  into  the  gun,  he  will  find  that 
his  proposed  ball  will  descend  to  the 
powder,  but  the  chamber  B  will  remain 
empty— consequently,  dangerous.  In  the 
next  place,  the  shape  of  his  shot  is,  I 
think,  wrong ;  the  chamber  being  too 
deep,  and  the  walls  of  the  cylinder  so 
thin,  that  the  ball  would  be  blown  to 
pieces  in  passing  out  of  the  barrel.  Again ; 
the  curve  of  the  cone  or  head  of  the  shot 
is  the  wrong  way :  practice  has  shown 
that  the  sugar-loaf  shape  is  best.  With 
Mr.  Carter's  formed  shot,  I  question  if 
the  spiral  indentations  are  of  any  use,  and 
the  abrupt  shoulder  at  the  junction  of 
the  head  with  the  cylinder  of  the  shot 
would  present  an  unnecessary  amount  of 
resistance  to  the  atmosphere.  The  plan 
which  I  have  adopted  to  give  a  rotary 
motion  to  the  ball,  is  simply  forming  two 
or  three  inclined  outs  or  notches  on  the 
shoulder;  and  I  form  the  cartridge  by 
attaching  the  powder  to  the  heaA  of  the 
shot,  in  the  ordinary  manner :  the  screw 
of  paper  is  detached,  the  powder  passed 
into  the  barrel,  the  ball  reversed  and 
dropped  on  to  the  powder ;  and  if  the 
baUs  are  made  with  care,  and  care  be 
taken  of  them,  they  require  no  ramrod. 
I  have  to  apologise  for  the  length  of 
my  letter;  but  should  my  remarks  be 
considered  of  sufilcient  importance,  I 
may  trouble  you  with  a  line  on  a  very 
simple  arrangement  for  firing  powdeV 
through  the  breech. 

I  am,  Sir,  yours,  &c., 

William  Murray. 

Churchyard-row,  Kewington-butta, 
March  39,  1852. 

protection  of  inventions  act,  1851 
(bxtrnsion  of  teem). 

The  following  is  a  copy  of  the  Bill 
brought  in  by  Lord  Colcheater  for  Ex- 
tending  the  term  of  the  Proviaioaal  Regis- 
tration  of  Inventions  under  **  the  Protec- 
tion of  Inventions  Act,  1851," 
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**  W^ersM  by  '  The  Protection  of  Inven- 
tioiis  Act,  1851,'  it  wm  provided,  That  tlie 
proTiaional  registrations  of  any  new  inven- 
tion  registered  thereunder  should  continue 
in  force  for  the  term  of  one  year  from  the 
time  of  the  same  being  so  registered.  And 
whereat  it  is  expedient  that  the  said  term 
should  be  extended :  Be  it  therefore  enacted 
by  the  Queen's  most  excellent  Majesty,  by 
and  with  the  advice  and  consent  of  tlie 
Lords  spiriiual  Aid  temporal  and  Commons, 
in  this  present  Parliament  assembled,  and 
by  the  authority  of  the  same,  as  follows : 

"  The  registration  of  every  invention  pro- 
vistonaUy  registered  vnder  the  said  Act  shall 
oontinve  in  foroe  nntil  the  1st  day  of  Feb- 
mary,  1853,  in  lUce  manner,  and  with  the 
like  effect  and  eonseqnenees,  as  if  every  such 
registration  had  been  continned  in  force  till 
that  day  by  the  said  Act,  instead  of  for  the 
term  of  one  year  from  the  time  of  the  inven 
tion  being  registered  as  therein  mentioned.' 


tr 


BPBCiriCATIONS  OV  BNOLT8B  PATKNTS  KN- 
ROLLBD  DURINO  THB  WBBK  BNDING 
IfAECHSl,  1852. 

CHAIII.BB  Watt,  of  Kennington,  Surrey, 
diemist.  For  improvementM  in  the  deeom- 
ponng  rf  $aHne  €md  other  iub»iane9$,  and 
m  teparating  their  component  parti,  or 
eome  qf  them,  from  each  other ;  aleo  in  the 
forming  qf  certain  compounde  or  combino' 
tiont  of  eubetaneee,  and  also  in  the  eeparat- 
ing  qf  metale  from  each  other,  and  in  freC" 
ing  them  from  impuriliee.  Patent  dated 
September  25,  1851. 

The  improvements  here  claimed  compre- 
hend— 

1.  A  mode  of  decomposing,  by  tlie  sgency 
of  electricity,  saline  or  other  substances  in 
solution,  by  means  of  a  vessel  divided  into 
two  or  more  compartments,  separated  from 
each  other  by  partitions  of  porous  mate- 
rials. 

2.  A  mode  of  preparing  or  obtaining  the 
metals  of  the  alkalies  and  alkaline  earths  by 
the  agency  of  electricity  and  heat. 

3.  A  mode  or  modes  of  converting  chlo- 
rides of  potassium  and  sodinm,  and  of  the 
metallic  bases  of  the  alkaline  earths,  into 
hypochlorites  and  chlorates  by  the  agency 
of  electricity  and  heat 

4.  The  separating  of  metals  from  each 
other  by  the  agency  of  electricity,  and  by 
means  of  vessels  divided  into  compartments, 
separated  from  each  other  by  porons  parti- 
tions, and  at  the  same  time  freeing  such 
metals  from  impurities. 

Datid  Stbphbns  Bbown,  of  the  Old 
Kentrroad,  gentleman.     For  an  improved 


agricultural  implement.  Patent  dated  Sep- 
tember 25,  1851. 

The  nature  of  this  invention  consists  in 
the  adaptation  of  revolving  cutters  or  blades 
to  till  the  soil ;  and  the  manner  in  which 
the  invention  is  to  be  performed  is  as  fol- 
lows: 

Upon  a  suitable  framework  the  patentee 
mounts  spindles,  to  the  lower  ends  of  which 
cutters  or  blades  are  fitted,  and  he  oommn- 
nieates  rotary  motion  to  them  by  means  of 
wheel  gearing  from  any  prime  mover.  The 
rotary  motion  of  the  cutters,  and  the  man- 
ner in  which  they  are  disposed,  cause  them 
to  enter,  break  np  and  pulverize  the  soil. 

The  drawings  exhibit  an  arrangement  of 
implement  in  which  two  sets  of  cutters  are 
employed,  one  set  in  advance  of  the  other, 
the  spindles  of  both  being  placed  in  a  down- 
ward inclined  position.  The  front  cutters 
are  smaller  than  those  placed  behind  them, 
and  the  sets  of  cutters  do  not  follow  each 
other  in  a  straight  line,  but  each  cutter  of 
the  back  set  is  made  to  follow  in  a  line 
drawn  from  the  centre  of  the  space  between 
two  cutters  of  the  front  set.  Motion  is 
communicated  by  wheel  gearing  from  cross 
shafts  to  both  sets  of  spindles  snd  to  the 
cutters.  The  bearings  of  the  cutter  spin- 
dles are  jointed  to  the  framework,  so  as  to 
allow  of  any  particular  spindle,  or  all  the 
spindles  and  cutters,  being  raised  out  of  the 
ground  by  means  of  quadrants,  of  which 
there  is  one  for  every  spindle.  If  all  the 
spindles  and  cutters  are  desired  to  be  raised 
out  of  the  ground,  the  bearings  of  the  cross 
shafts  are  made  to  slide  upon  the  framework, 
when  the  shafts  maybe  taken  back  by  means 
of  handles  a  sufficient  distance  to  put  the 
wheels  upon  them  out  of  gear  with  those 
upon  the  spindles  of  the  cutters.  The 
power — supposing  it  to  be  derived  from  a 
small  steam  engine  mounted  upon  the  frame- 
work of  the  implement,  or  upon  a  sepsrate 
truck— is  communicated  to  the  spindles  and 
cutters  through  the  cross  shafts  by  means  of 
bands,  pulleys,  or  cranks.  When  the  ma- 
chine is  at  work,  it  is  propelled  over  the 
ground  by  horse  or  steam  power. 

The  cutter  spindles  are  shown  placed  in  a 
downward  inclined  position,  as  being  that 
which  the  patentee  considers  most  suitable 
for  the  purposes  of  his  invention  \  but  he 
does  not  confine  himself  to  any  precise  posi- 
tion, nor  to  any  sise  or  shape  of  the  cutters, 
as  both  may  be  varied  according  to  the 
nature  of  the  soil  to  be  operated  upon ;  the 
distinctive  features  of  the  invention  being, 
as  before  sUted,  the  tilling  of  the  soil  by 
means  of  revolriog  cutters,  arranged  and 
disposed  as  shown. 

Claim, — ^The  improved  agricultural  im- 
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plement  before  described ;  that  is  to  ny,  ia 
80  far  as  regarde  the  employment  therein  of 
revoWini;^  cattera  or  bladea,  in  the  manner 
exemplified  and  deacribed. 

CHARLBft  Grkbn,  of  Birmingham.  For 
improvements  in  ike  mamtrfacture  of  krase 
iubee.     Patent  dated  September  25,  1851. 

The  improvements  hate  reference  to  brass 
tabes  made  without  seam  or  joint,  such  as 
are  employed  in  steam-engine  boilers. 

The  method  of  making  this  description 
of  tubes  as  heretofore  practised  Is  as  follows  : 
—A  tabe  is  first  cast  of  a  size  and  thickness 
proportioned  to  the  ultimate  tube  to  be 
formed,  which  by  successive  operations  of 
annealing,  and  drawing  through  dies,  is 
reduced  to  the  size  of  the  tube  required,  and 
After  the  final  drawing  is  annealed  and 
pickled  or  treated  in  dilute  acid  to  remove 
scales,  and  bring  it  into  a  condition  for  uie. 
Now  the  patentee  adopts  the  method  follow- 
ing, that  is  to  say,  when  the  tube  has  passed 
through  the  successive  annealing  and  draw- 
ing operations  with  the  exception  of  the  last 
drawing,  he  causes  it  to  btf  annealed,  and 
after  pickling  in  dilute  acid  (as  ordinarily 
practised  after  the  final  drawing)  he  im- 
merses it  in  cold  water,  then  boila  in  water 
for  ten  or  fifteen  minutes,  and  immerses  in  a 
soap  solution  composed  by  adding  3  lbs.  of 
soft  soap  to  8  gallons  of  water.  He  then 
subjects  the  tube  to  an  annealing  operatioui 
and  driws  it  through  a  die  or  hole  to  bring 
it  to  the  required  size*  applying  soapsuds  or 
•olntlon  to  the  parts  of  the  tube  immediately 
under  the  operation  of  the  dies.  Before 
inserting  the  tube  in  the  boiler,  he  again 
anneals  it  at  each  end  to  the  extent  of  about 
6  inches  at  the  end  which  enters  the  smoke- 
box,  and  of  1^  inches  at  the  end  which 
enters  the  fire-box.  By  this  means  a  tube 
la  produced  stiff,  strong,  and  perfecdy 
smooth  on  the  outside,  and  which,  by  acting 
as  a  stay  to  the  boiler  in  which  it  is  introduced, 
contributes  materially  to  its  durability  and 
power  of  resisting  internal  pressure  of 
steam. 

CMm. — ^Tht  modes  described  of  manu- 
facturing brass  tubes. 

RicHAftD  Arichibald  Bbooican,  of  the 
firm  of  J.  C.  Robertson  and  Co.,  of  166, 
Fleet- street,  London,  patent  agents,  tbr 
hmpro99mtnit  in  preeeee  emd  In  preeeimg. 
(Communication.)  Patent  dated  Septem- 
ber 25, 1851. 

ChdmM, — 1.  An  improved  construction  of 
press,  and  arrangement  of  pressing  machl- 
aery,  in  the  general  arrangement  and  com 
bination  of  parts  of  which  the  same  con- 
sists ;  that  ii  to  say,  in  so  far  as  regards  the 
employment  of  a  revolving  disc  (the  holes  in 
which  form  the  pressini?  cylinders)  placed 


before  a  fixed  plate  or  disc,  in  oonsbhiatloB 

with  feeding,  pressing,  and  discharging  pis- 
tons, as  described. 

2.  An  improved  press  and  mode  or  system 
of  pressing,  whereby  the  substances  are 
acteid  upon  in  layers  or  divisions,  and  forced 
into  intimate  contact  with  the  superincum- 
bent air  and  water,  or  other  liquid,  as  de- 
scribed. Also  the  subjection  of  the  sub- 
stances while  in  layers,  and  in  such  state  of 
intimate  contact  to  the  the 'action  of  a  va- 
cuum, as  described.  And,  lastly,  certain 
arrangements  by  which  the  substances  are 
fed  in  portions  or  divisions,  in  conjunction 
with  the  perforated  plates,  Into  the' bottom 
of  the  containing  cylinder,  and  whereby  they 
are  removed  at  th6  top  firom  time  to  time 
after  being  pressed,  as  described. 

FMDBaicK  Halb  Thomson,  of  Bemers*- 
street,  gentleman,  and  Gbobob  Pookd,  of 
Wardour-street,  chemiat.  For  tnqirMPe- 
nieiift  til  hendimg  and  annemkn§  gkue.  Pa- 
tent dated  September  25,  1851. 

These  improvements  consist  in  combuiing 
meanp  mi  app«uratus  for  bending  yheetf  cS 
glass  into  poncave  forms,  to  be  used  for 
reflectors  and  other  sifnilar  purpose,  and 
for  annealing  the  s^me. 

Thp  method  which  the  patentees  adopt  in 
carrying  their  invention  into  effect  is  as  fol- 
lows : — ^They  take  concave  moulds^-by  pre- 
ference, of  cast  iron,  and  aa  smooth  aa  may 
be  on  tlie  interior,  and  having  a  f  mafl  aper- 
ture in  the  centre  for  the  escape  of  air. 
These  moulda  are  so  constructed  that  they 
may  be  fittei)  in  or  on  a  vertical  axis  passing 
through  the  centre  of  the  muflle  or  oven 
employed ;  which  axis  is  so  arranged  af  to 
be  capable  of  being  set  in  rotation,  and  of 
rising  and  falling  for  the  purpose  to  be  pre- 
sently mentioned.  The  muflle  which  the 
patentees  prefer  is  heated  by  two  fires,  one 
bn  each  side  exterior  thereto,  and  the  flames 
and  heated  products  are  caosed  to  traverse 
the  sides  of  the  muffle  through  suitable 
flues,  and  to  ascend  and  unite  ft  about  the 
top  part  of  the  muffle,  so  that  the  heat  ahall 
be  greateat  at  t)ie  top.  The  moulding  ope> 
ration  is  performed  as  follows : — A  monld  is 
introduced  into  the  Interior  of  the  muffle 
and  supported  on  the  axis ;  and  when  It  has 
reached  a  dull-red  beat,  it  is  withdrawn  from 
the  muffle,  and  a  plate  of  glass  having  been 
placed  thereon,  it  is  again  introduced,  and 
allowed  to  remain  in  the  muffle,  being  gra- 
dually raised  by  lifting  of  the  axis,  so  as 
to  subject  the  glass  to  different  and  gra- 
dually-increasing degrees  of  heat,  until  It 
attains  the  bending  point,  which  will  be 
readily  ascertained  by  the  workman  look- 
ing through  an  eye- hole.  As  soon  as  this 
is  the  case,  the  workman  takes  a  convex 
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piece  of  »oh  wood  or  cork,  dipped  in  water, 
and  hafing  set  the  axU  ifi  rotation ,  he  ao- 
pliea  the  same  to  the  sheet  of  glaas  oo  ttie 
ipouI4»  and  cootiiiuea  tp  keep  it  in  contact 
therewith,  using  for  this  purpose  slight  praa- 
sure  UDtil  the  glass  is  brought  to  the  concate 
ahape  of  the  mould.  He  then  takes  out  the 
^ould  and  concave  sheet  of  glass  from  the 
mnffle,  and  haf  ing  coTered  the  same  with  a 
piece  of  sheet  metal,  seta  thein  aside  to 
eool.  The  cooling  in  this  manner  will  he 
fonpd  tQ  partially  anneal  the  glasf ,  and  the 
process  of  annealing  ip  subsequently  com- 
pleted by  heating  several  such  concave'  pieces 
Or  forms  of  glass  in  9  muffle,  and  allowing 
the  same  to  cool,  as  is  well  understood. 

Cteim.— The  combination  of  meana  and 
apparatus  described  for  bending  and  anneal- 
ing glass. 

Eknbt  Kasmmsbku,  of  Blomberg,  Prus- 
aia,  iron -founder.  For  imprwtmenta  in 
90wingt  depotiiinjf,  or  distributing  »§§da 
overland.     Patent  dated  Sep.  25,  1851. 

C/otmt.— 1.  A  combination  of  parts  form* 
ing  a  machine  for  sowing  broad-cast. 

2.  The  same  for  sowing  in  drills. 

3.  The  same  for  dibbling,  or  sowing  at 
intervals. 

4.  A  system  or  mode  of  constructing  the 
seed'Chambers  so  that  the  quantity  of  s^ed 
flowing  from  the  seed-receiving  chamber 
through  the  apertures  to  the  seed -distribut- 
ing chamber  shall  have  a  dne  proportion  to 
the  quantity  taken  up  by  the  buckets  and 
delivered  into  the  funnel  of  the  machine. 

5.  A  peculiar  form  and  section  of  bucket. 

6.  A  peculiar  construction  and  arrange- 
ment of  the  bucket  wheels  and  rings,  by 
meana  of  which  the  seta  of  buckets  attached 
to  the  rings  may  be  removed  and  changed  as 
required. 

7.  A  peculiar  arraogeqpent  of  the  seed- 
conducting  tubes,  by  means  of  which  the 
seed,  in  being  delivered  to  the  drills,  is 
divided  into  different  proportions  as  re- 
quired ;  and  also  certain  arrangementa  by 
which  the  vertical  posi^on  of  the  con- 
ducting tubes  is  preserved  on  hilly  ground. 

8.  A  peculiar  arrangement  of  seed-dis- 
tributing board,  with  dividing  blocks  and 
distributing  pegy  of  cane,  whalebone,  or 
other  elastic  or  suitable  material.  (The 
patentee  does  not  claim  the  iise  of  the  dig- 
tributiog  board  when  made  with  dividing 
blocks  alone,  but  only  when  pegs  are  used 
in  combination  with  the  blocks.) 

9.  The  use  of  slides,  by  means  of  which 
the  seed-distributing  chamber  may  be  emp- 
tied in  an  expeditious  and  eaay  manner. 

10.  A  system  or  mode  of  changing  the 
quantity  of  seed  to  be  delivered  over  a 
given  distance,  by  means  of  sets  of  change 
wheela  of  varioua  speeds. 


RoBBaT  RoBBRTs,  of  DolgoUy,  Merio- 
nqtht  mine-agent.  For  an  improved  method 
of  qudxrying  certain  eubttancee.  Patent 
dated  September  25,  1851. 

This  itnprotred  method  is  applicable  tq 
the  quarrying  of  slate,  rock,  and  other  simi- 
Uiflj  laminated  substances  which  are  required 
t9  be  raised  in  blocks,  tables,  or  plates. 

The  method  of  quarrving  usually  adopted 
is  that  in  ifhich  the  tables,  plates,  or  blocks 
are  raised  by  blastipg ;  bnt  this  is  considered 
objectionable,  inasmuch  as  blocks  are  ob- 
tained in  irregular  forms,  and  the  waste  of 
material  in  reducing  them  to  a  proper  shspe 
is,  ip  consequence,'  very  great.  Tq  obviate 
these  disadvantages,  the  patentee  'proposes, 
in  cases  wbere  one  or  more  sides  of  the  block 
to  be  removed  are  exposed,  to  form  an  arti- 
ficial foot-joint  or  cut,  or  two  such  joints  or 
cuts,  and  then  to  wedge  off  the  block,  plate, 
or  table  so  as  to  obtain  the  same  of  any 
desired  size  or  thickness.  The  patentee 
describes  several  arrangements  of  boring 
and  other  tools  for  carrying  his  invention 
into  effect,  and  claims — 

The  quarrying  of  slate,  rock,  and  other 
laminated  substances  in  the  manner  de- 
scribed. 

Specification  Due,  but  not  Enrolled. 

Jam  18  Ga&forth,  of  Dnkinfield,  Ches- 
ter, engineer.  For  certain  improvementa 
in  locomotive  eteam  enginee.  Patent  dated 
September  25,  1851. 
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Jean  Jacques  Bourcart,  of  the  firm  of  Nicholas 
Schlumbcrger  and  Company,  of  Gu6bwil]er,  France, 
for  improvementit  in  preparing,  combmg,  and  ipin- 
ning  wool  and  other  fibrous  materials.  (Being 
partly  a  communication.)    March  27;  six  inoQtbs< 

William  Thompson,  of  Salford,  Lancaster,  nia- 
chlne-maker,  and  John  Hcwftt,  of  Sallbrd  aforesaid, 
machine-maker,  for  improvements  in  machinery  for 
spinning,  doubling,  and  twisting  cotton  and  otlier 
fibrouB  substances.    March  27;  six  months. 

James  Melville,  of  Roebank  Works,  Lochwin- 
noch,  Renfrew,  North  Britain,  calico-printer,  for 
improvements  In  weaving  and  printing  shawls  and 
other  fabrics.    March  29;  six  months. 

JamesTimmins  Chinee,  of  Handsworth,  Stafford, 
glass  manufacturer,  for  improvements  in  the  ma- 
nufacture of  glass.  (Being  a  communication.) 
March  29;  six  months. 

Charles  Jack,  of  Tottenham-couit,  New-road,  for 
improvements  in  machinery  for  grinding  pigments, 
colours,  and  other  matters.    March  2<J ;  six  months. 

John  Whitehead,  of  Holbeck,  York,  machine- 
manufacturer,  for  Improvements  in  machinery  for 
preparing,  combing  and  drawing  wool,  silk,  and 
other  fibrous  substances.    March  29 ;  six  mouths. 

John  Flack  Winslow,  of  the  City  of  Troy,  in  the 
State  of  New  York,  in  the  United  States  of  Ame- 
rica, iron-master,  for  improvements  in  machinery 
for  blooming  iron.     March  31 ;  six  months. 

Moses  Poole,  of  the  Patent  Bill-offlce,  London, 
gentleman,  for  imnrovements  in  fire-arms.  (Being 
a  communication. )    March  31 ;  six  months. 
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George  Gwynne,  of  Hyde-park  Square,  Middlesex, 
Esq.,  and  George  Ferguson  Wilson,  managing  di- 
rector of  Price's  Patent  Candle  Company,  of  Bel- 
mont. Vauxhall,  for  improvements  in  treating  fatty 
and  oUy  matters,  and  in  the  manufacture  of  lamps, 
candles,  night  lights,  and  soap.    February  24. 

Hermann  Turck,  of  Broad-street  Buildings, 
London,  merchant,  for  improvements  in  the  manu- 
facture of  resin  oil.    (Communication.)    Feb.  24. 

William  Jean  Jules  Yarillat,  of  Rouen,  France, 
for  improvements  in  the  extraction  and  preparation 
of  colouring,  tanning,  and  saccharine  matters,  firom 
various  vegetable  substances,  and  in  the  apparatus 
to  be  employed  therein.    March  15. 

Charles  Middleton  Kemot,  of  West  Cowes,  Isle 
ofWight,  doctor  of  philosophy,  and  William  Hirst, 
of  Manchester,  for  cenain  Improvements  in  the 
maaufactote  of  woollen  cloth,  and  cloth  made  from 


wool,  and  other  materials,  and  In  machinery  and 
apparatus  for  manufacturiiig  the  same.    March  15. 

Sir  John  Scott  Lillie,  of  Pall-Mall,  Middlesex, 
Companion  of  the  Most  Honourable  Military  Orderof 
the  Bath,  for  certain  improvements  In  the  oonstroe- 
tion  and  covering  of  roads,  floors,  walls,  doors, 
and  other  surfaces.    March  16. 

John  Wormald,  of  Manchester,  Lancaster,  maker- 
up  and  packer,  for  certain  improvementa  In  ma- 
chinery or  apparatus  for  spinning  and  doubling 
cotton,  wool,  silk,  flax,  or  other  fibrous  substances. 
March  16. 

Henry  Glynn,  of  Bruton-street,  Berkeley-squaiev 

Sentleman,  and  Kudolph  Appel,  of  Gerard-atieet, 
oho,  anastatic  printer,  for  improvementa  in  the 
manufacture  or  treatment  of  paper  or  fabrics,  to 
prevent  copies  or  impressions  berag  taken  of  any 
writing  or  printing  thereon.    March  16. 
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S196     Simcox,       Pemberton 

and  Sons Birmingham Rack-pulley. 

3197      Arthur  James  Redditch  Needle-eate. 

5198      James  Coombe  b  Co  ...  Belfast Flax-holder. 

8199      E.   de   Malgnol  Mata- 

Jilane South- street,  Finsbury Circular  tilting  platform. 
I  and  Wilson King-street,  Manchester  Trimmer,  or  beam  for   sup- 
porting hearth  stones. 

3201  W.B.Johnson Manchester Steam -pressore    gauge    and 

signal  whistle. 

3202  Michel  Roch South-street,  Finsbury  Letter  envelope. 
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John  Dicker ^...  Clarence-temoe,  Islington Traductor. 

J.  J.  Catterson Cioudeiley-terraoe,  Islington  ....  Compound  carrisga  spring. 

J.  T.  Campion m...  Exeter,  surgeon Mould  for  casting  noUow  or 

Mlni6  rifle  bullets. 
William  Redgrave Grafton-straet,  Fltsroy-aquare...  Cricket  guard 
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main's  COMDIN8INO  BTBAM-XNOINB  AND   DOUBLS-SC&IW  P&0»BLLtKO  MACH1NBRT. 

In  additioD  to  th«  improfed  amngenieiits  of  iteAin  machinery  given  in  our  lut 
two  Numbers,  Mr.  Main  has  described  in  the  specification  of  his  patent  another, 
which  is  well  deserriog  of  attention,  though  perhaps  more  on  aoeount  of  its  prac- 
tical dexterity  than  absolute  originaltty* 

It  consists  of  a  condensing  engine  and  double-screw  propelling  apparatus,  remark- 
able for  the  simple  way  in  which  the  air  or  other  pumps  are  vertietMy  secured  to 
the  bed-plates,  and  worked  direct  by  the  connecting-rods  at  a  part  of  the  stroke 
of  the  piston,  and  strikingly  torroborative  of  the  adyantage  which  yet  remains  to 
be  derived  from  the  employment  in  screw-propelling  of  two  screws  instead  of  one  (as 
preyiously  proposed  by  Captain  Carpenter  and  others).  The  following  is  Mr.  Main's 
description  :-^ 

My  iuTention  c^sista  of  an  adaptation  of  the  duplex  engine,  before  described,  to 
the  case  where  motion  is  required  to  be  givett  to  two  shafts,  as,  for  instance,  where 
there  are  two  screws,  or  wing  propellers,  employed  one  under  each  quarter  of  a 
ship.  Fig.  1*  is  an  elevation  of  this  arrangement,  showing  two  screw  or  other 
propellers.  In  this  case  the  two  cylinders  are  laid  horizontally,  while  the  air-pumps 
are  fixed  vertically,  and  the  working  parts  are  composed  of  two  connecting-rods 
BB,  working  from  the  ends  of  the  piston  cross-head  as  a  centre,  and  connected  by 
their  two  ends  direct  to  the  two  crank-shafts.  The  two  shafts  again  are  so  connected 
as  to  revolve  in  opposite  directions,  causing  the  centre  of  the  connecting  rods  to 
move  in  a  straight  line,  which  coincides  with  the  path  of  the  piston  cross-head, 
thereby  superseding  entirely  all  necessity  for  parallel  motion  or  guides.  The  air- 
pumps,  it  will  be  observed,  are  worked  by  means  of  the  combined  motion  of  the 
revolving  cranks  and  the  stroke  of  the  piston.  Or  instead  of  two  connecting-rods 
one  only  might  be  employed,  working  through  a  crank,  and  connected  with  the  air- 
pump  cross-head  by  guides  or  otherwise.  This  description  of  engine  may  be  made 
with  one  connecting  rod  working  through  a  trunk  cylinder,  and  in  this  case  the  air- 
pump  cross-head  might  be  contained  in  guides. 

My  invention  consists  also  of  an  improved  method  of  fitting  the  shafts  where  two 
screw  or  wing  propellers  are  employed  one  under  each  quarter  of  a  ship. 
Fig.  2*  is  a  longitudinal  plan  exhibiting  the  details  of  this  proposed  arrangement. 
The  shafts  are  contained  in  strong  cases  or  trunks  B  of  wrought  iron  carried  through 
the  ship's  quarters,  and  extended  sufficiently  aft  to  support  the  screws,  SS,  in  the 
fine  run  of  the  ship,  or  concave  sweep  immediately  before  the  rudder  D.  These 
truaks  are  worked  into  the  framework  of  the  ship,  and  not  only  firmly  supported 
internally  by  cross-stays,  but  connected  to  each  other  by  diagonal  bracing,  so  as  to 
resist  effectually  any  strain  which  may  be  given  out  by  the  engine  in  working  the 
screws  or  otlier  propellers ;  and  at  the  points  where  they  come  through  the  ship, 
they  are  fitted  inside  with  stuffing- boxes  CC.  Or,  instead  of  the  preceding  arrange- 
ment, the  crank  of  each  shaft  may  be  carried  out  through  the  ship's  quarter,  as  far 
as  the  screw,  and  supported  at  the  outer  end  by  a  wrought  iron  bracket  E  with  arms. 
The  shafts  may  be  made  to  disengage  from  the  engines,  or  draw  back  in  the  usual 
way,  and  the  screws  or  other  propellers  may  be  shipped  or  unshipped  through  aper- 
tures in  the  quarters,  or  lowered  and  hoisted  over  tiie  counter  by  suiuble  apparatus. 
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This  engine  may  be  found  described 
at  page  129  of  tbe  current  Tolume  of 
this  Magaaine ;  and  the  following  re- 
marks may  be  regarded  as  a  oontinoa- 
tioo  of  thoee  witb  which  that  article 
eoncludes.  Their  purport  it  to  give 
■ome  account  of  the  mode  by  which  that 
cngme  might  probably  be  worked,  and 
to  atate  some  further  advantages  that 
might  attend  its  adoption,  should  its 
phooiple  be  found  to  be  correct. 

If  the  temperature  of  steam  be  gra- 
dually augmented,  the  pressure  in- 
creases in  a  much  greater  ratio  than  the 
heat :  it  is  not  improbable  it  may  follow 
a  Terj  general  law,  and  the  pressure 
increase  as  the  square  of  the  heat. 
Whether  this  be  ttie  rule  or  no,  it  is 
undoubted  that  steam  increases  in  a 
much  greater  proportion  than  the  tem^ 
perature :  so  tnat  it  needs  no  argument 
to  prove  that  it  would  be  cheaper  to 
employ  leas  steam  at  a  great  pressure, 
than  a  great  quantity  at  low  pressure. 
If,  for  instance,  we  taiie  a  G-inch  cylin* 
der,  worked  by  steam  at  a  pressure  of 
66  pounds  to  the  circular  inch, — a  not 
ancommon  sise  and  pressure  for  a  high- 
pressure  engine, — we  have  then  a  total 
pressure  of  18  cwt.  on  the  piston.  If, 
howevery  the  pressure  of  the  steam  were 
iaereased  to  2  cwt.  on  the  circular  inch, 
the  same  total  pressure  might  be  ob- 
tained with  a  cylinder  only  half  tlie  dia- 
meter, or  3  inches.  And  as  the  pressure 
increases  so  much  more  rapidly  than  tUe 
htat,  it  might  be  cheaper  to  supply  a 
••inch  cyUmler  with  steam  at  the  liigber 
pressure,  than  a  6  inch  cylmder  with  the 
lower- prtsssure  steam.  Bui  however  ad- 
▼antageous  the  employment  of  the  high- 
pressure  steam  might  be,  it  is  manifest 
It  eould  not  be  conveniently  adopted  with 
the  ordinary  steam  engine ;  for,  to  say 
nothing  of  tbe  want  of  proportion  in  a 
■team  engine  with  a  cylinder  of  so  small 
a  diameter,  the  piston -rv)d  would  require 
to  be  of  the  necessary  strength,  and  its 
diameter  would  come  to  be  a  matter  of 
oofisideratiun ;  for  owing  to  the  space  it 
would  occupy  in  tbe  inieriur  of  ttie  cy* 
linu«;r,  the  auwnward  stroke  would  cease 
to  be  so  etlicient  as  tne  upward.  The 
above  staiemenu  as  to  tbe  greater  cheap- 
ness of  higb- pressure  steam  are  borne 
out  by  eKpeneooe,  for  those  engines 
Which  are  professed  to  be  worked  at  lese 


expense  than  others,  generally  work 
at  higher  pressure.  But  though  it  may 
be  desirable  to  employ  steam  of  great 
pressure,  it  would  appear  that  in  the  or- 
dinary engine  there  is  a  limit  to  the 
pressure  at  which  steam  can  be  em* 
ployed.  The  advantage  of  employing 
such  high-pressure  steam  would  be  most 
felt  with  the  more  powerful  engines : 
and  it  is,  in  fact,  with  this  class  of 
engines  that  the  steam  might  be  raised 
to  the  greatest  pressure }  for  as  the  pres- 
sure increases  in  a  fitr  greater  ratio  than 
the  heat,  it  might  be  found  beneficial  to 
employ  with  engines  of  great  power  a 
pressure  of  several  cwt.  to  the  inch :  iGsr 
steam  is  a  power  which  may  be  increased 
almost  without  limit.  Such  great  pres- 
sure would,  however,  not  be  suited  to 
the  ordinary  engine,  and  if  it  be  adopted 
it  must  t>e  with  some  other  engine. 

To  recapitulate,  then,  the  statemcnls 
I  have  made  are  three ;  first,  that  with 
steam,  pressure  is  cheaper  than  quantity; 
second,  that  with  the  ordinary  steam 
engine  there  is  a  limit  to  the  pressure  at 
which  steam  can  be  employed ;  and 
third,  that  if  it  be  desired  to  employ 
steam  of  higher  pressure,  some  other 
form  of  engine  must  be  adopted,  and 
which  is  probably  the  one  I  am  now 
proposing. 

Besides  the  increase  of  pressure,  steam 
at  a  great  heat  becomes  highly  rarefied ; 
and  it  is  not  improbable,  that  as  water  at 
a  certain  temperature,— namely,  212^,-— 
passes  into  steam,  so  steam  again,  at  a 
still  greatly-iucreased  temperature,  may 
pass  into  something  yet  higher  than 
itself.  Though  what  that  essenoe  or 
vapour  is,  or  what  the  temperature  at 
wbioh  it  terms,  have  as  yet  received  no 
investigation.  This  essence  may  pro- 
bably be  as  much  higher  than  steam  as 
electricity  is  than  gas ;  and,  in  fact,  it 
may  i>ear  the  same  relation  to  negative 
and  positive  electricities,  that  steam  does 
to  oxygen  and  hydrogen  gases.  8team 
at  Very  faigb  pressure  is  attended  with 
electrical  phenomenal  and  should  the 
above  ooojeciure  prove  correct,  then 
tbts  engiue,  which  would  probably  re* 
quire  tiie  steam  to  have  attained  this 
sute,  may  be  regarded  rather  as  an  elec« 
trical  engine  ihan  a  steam  one. 

Tbe  pressure  necessary  to  tnm  this 
wheel  with  fcw§r  wonid  probably  be 
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very  great,  but  the  quantity  of  steam  or 
electric  vapour  required  would  be  but 
small,  and  the  beat  might  probably  be 
maintained  with  only  a  moderate  amount 
of  fuel.  There  are  cases, — as,  for  in- 
stance, that  of  a  rapid  locomotive, — 
where  it  miirht  be  advantageous,  if  not 
necessary,  to  employ  steam  at  a  great 
pressure,  rather  than  having  to  evaporate 
a  great  quantity  in  only  a  short  space  of 
time. 

The  following  are  some  of  the  ad- 
vantages that  I  think  would  be  found  to 
attend  the  adoption  of  this  engine,  should 
it  be  proved  to  be  successful : — 

For  locomotives,  I  have  already  spoken 
of  the  advantages  of  this  kind  of  en^ne 
over  the  ordinarv  kind.  It  would  attain  a 
far  greater  speed  than  any  engine  with  a 
reciprocating  motion,  and  would  be  much 
superior  to  any  complex  arrangements 
of  compound  wheels.  In  the  ordinary 
locomotive  much  power  is  required  to 
work  the  slide  valves,  owing  to  the  pres- 
sure of  steam  upon  them  ;  and  when  the 
engine  is  working  rapidly  the  steam 
does  not  escape  from  toe  cylinder  with 
sufficient  rapidity,  so  that  power  has  to 
be  exerted  in  expelling  it.  This  power 
has  been  estimated  at  40  per  cent.,  and 
in  swift  locomotives  it  is  not  improbable 
that  nearly  one-half  the  power  of  the 
engine  is  employed  in  overcoming  the 
imperfections  attending  it.  Hence  im- 
provements are  constantly  being  made 
in  this  kind  of  engine,  and  it  becomes 
almost  a  question  whether  some  other 
form  of  engine  might  not  advanta- 
geously be  adopted. 

For  mills,  besides  its  general  advant- 
ages, I  think,  that  with  a  suitable  go« 
vernor,  it  would  attain  a  greater  regu- 
larity and  precision  than  even  the  best 
ordinary  steam  engine ;  a  matter  of  great 
importance  for  all  spinning  purposes. 

For  pumping,  it  may  perhaps  not  be 
much  superior  to  the  ordinary  engine ; 
as  it  is  in  pumping  perhaps  that  the 
steam  engine  has   attained  its  greatest 

SerfeetioD.  The  locomotive,  indeed,  may 
e  more  skilful  mechanism,  but  cannot 
be  considered  so  perfect  for  the  work  it 
has  to  perform,  inasmuch  as  the  motion 
has  to  be  changed  from  alternate  to 
rotary.  It  may,  however,  be  found  suit- 
able for  this  purpose ;  and  for  the  cen- 
trifugal pump  it  would  probably  be 
superior. 
For  steam  veaadi,  shonld  my  antici- 


pations be  realised,  it  would  be  very 
advantageous,  as  with  the  same  weight 
of  metal,  and  the  same  amonnt  of  fuel, 
double  the  power  might  be  obtained  on 
this  principle,  as  on  that  of  the  ordinary 
engine. 

Besides  its  general  advantages;  viz., 
its  simplicitv,  reduced  prime  cost,  leas 
expense  in  the  working,  Sec. ;  this  engine 
will  also  continue  in  operation  for  a  great 
length  of  time  with  little  or  no  repair, 
for  the  only  parts  liable  to  any  particular 
wear  are  the  orifices,  which  may  perhaps 
become  widened,  and  consequently  allow 
a  greater  quantity  of  steam  to  pass 
through,  not  however  without  increasing 
the  power. 

In  conclusion ;  I  may  remark  that  this 
engine  is  constructed  on  the  principle  of 
the  Greek  solipile, — an  instrument  de- 
scribed at  p.  490  of  the  present  volume. 
This  instrument  is  generally  regarded  as 
a  mere  scientific  curiosity  or  toy,  but  it 
has  now  for  some  years  been  practically 
demonstrated  that  power  can  be  obtained 
from  it.  Engines  of  considerable  power, 
of  20* horse  and  upwards,  have  been 
formed  on  this  principle ;  and  of  all  the 
forms  of  rotary  engine,  this  has  obtained 
the  most  general  adoption.  Its  working 
is  said  to  be  very  efficient,  and  it  is  not 
improbable  that  it  is  worthy  of  more 
attention  on  the  part  of  scientific  engi- 
neers than  is  generally  bestowed  upon 
it.  Its  principle  appears  likely  to  con- 
tain the  true  solution  of  that  long-desired 
problem  of  constructing  a  wheel  to  ro- 
tate by  the  immediate  application  of 
steam.  The  wheel  I  have  suggested  on 
this  principle  may  perhaps  not  be  the 
correct  one;  it  has  however  this  ad- 
vantage over  the  rotary  engine,  that  the 
steam  passes  through  two  apertures  in- 
stead of  one.  Ae  steam  not  only 
passes  through  the  apertures  of  the  near 
spokes,  as  in  the  ordinary  manner,  re- 
pelling them  from  it,  but  also  enters  the 
apertures  of  the  fan-spokes,  drawing 
these  towards  it.  This  alteration  might 
be  adopted  in  the  ordinary  rotary  engine, 
by  placing  the  arms  or  spokes  as  on  the 
plan  I  propose,  and  leaving  out  the  rim 
entirely  :  that  the  same  steam  would  as 
it  were  perform  a  double  office,  and 
should  it  be  found  that  this  alteration 
causes  the  rotary  engine  to  take  as  much 
less  steam  than  the  ordinary  engine,  as 
what  it  now  takes  more,  it  would  have  m 
great  efiTect  on  its  more  extended  adq><- 
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tion.  Should  it  be  found  practicable,  I 
think  thu  engine  will  be  superior  to  any 
other,  in  almost  CTery  point  which  it  is 
desirable  for  an  engine  to  possess.  It 
will  be  found  superior  to  the  alternate 
aeiion  of  the  cylinder  and  piston,  and  it 
is  perhaps  the  only  engine  without  any 
reciprocating  action  whatever,  as  I  be* 
lieve  all  other  rotary  engines  possess 
Talves  of  some  kind  or  other.  For  rapid 
motion  it  would  be  unequalled ;  and  as  it 
was  the  earliest  means  by  which  motion 
was  obtained  by  steam,  so  experience 
mav  yet  prove  that  it  was  not  only  the 
earliest,  but  is  also  the  best. 

M.  6. 


IMPORTATION   Or  FORBIGN  INVENTIONS. — 
TBB   NEW   PATKNT   LAW   BILL. 

Sir,  —  In  the  Bill  now  before  the 
House  of  Lords,  it  is  proposed  by  clause 
XXV.  to  enact,  *'  That  the  use  or  publica- 
tion in  aj;y  foreign  country,  or  in  any  of 
the  Channel  Islands,  or  m  any  of  Her 
Majesty's  Colonies,  dominions,  or  posses- 
sions abroad,  of  any  invention  before  the 
date  of  any  Letters  Patent  to  be  granted 
for  such  invention  under  the  provisions 
hereinafter  contained,  shall  have  the  like 
effect  with  respect  to  such  Letters  Patent 
as  if  such  use  or  publication  had  taken 

Slace  in  the  United  Kingdom  of  Great 
iritatn  and  Ireland." 
It  would  I  think.  Sir,  be  impossible  to 
contrive  a  more  impolitic  clause,  and  one 
more  at  variance  with  equity,  with  com- 
mon sense,  and  with  the  true  and  legiti- 
mate interests  of  the  nation. 

In  effect,  it  must  be  readily  perceived 
that  the  invention  or  importation  of  any 
process  hitherto  unknown  or  unused  is 
a  clear  benefit  for  the  country  where  it 
is  put  in  practice ;  for  it  is  an  addition 
made  to  the  social  fond,  and  to  the  pub- 
lic wealth  without  any  loss,  damage, 
risk,  or  even  expense  heiog  incurred  by 
the  people.  To  legislate,  therefore,  that 
the  use  or  publication  of  an  invention 
in  anv  foreign  country  shall  not  be  pro- 
tected in  this  realm,  is  not  ooly  depriving 
the  people,  without  motive  or  reason, 
from  the  advantages  which  may  be  real- 
ised in  those  foreign  countries — ^it  is  pre- 
venting England  from  keeping  pace  with 
them,  and  jeopardixing  the  equated  posi- 
tion which  her  industry  has  acquired, 
and  which  she  holds  among  the  civilised 


nations  of  the  earth ;  nay,  it  is  striking 
at  the  very  root  of  civilisation,  for  in- 
vention and  civilisation  are  convertible 
terms. 

It  will  be  answered,  perhaps,  that  far 
from  foregoing  the  aa vantages  which 
may  accrue  from  foreign  inventions,  the 
contemplated  law  will,  on  the  contrary, 
enable  England  to  realise  these  advan- 
tages for  nothing,  without  having  to  pay 
for  it  a  fourteen  years*  monopoly.  But, 
apart  from  the  meanness  which  charac- 
terises such  an  answer,  namely,  that  of 
taking  advantage  of  the  labours  of  others 
without  remuneration — who  that  has  the 
least  experience  in  commercial  matters 
will  believe  that  any  individual  will  ever 
take  the  trouble  of  importing  a  new  in- 
vention, or  venture  capital,  sometimes  to 
a  very  considerable  amount,  to  introduce 
and  work  it,  or  will  gratuitously  under- 
go the  Herculean  labour  of  overcoming 
deeply  -  rooted  prejudices,  and  submit 
himself  to  the  host  of  nameless  miseries 
which  everv  novelty  entails  on  their 
authors  and  abettors,  unless  there  be  a 
guarantee  given  that  he  may  reap  the 
fruit  of  his  labours,  of  his  experience 
and  expenses,  steadfastness  and  perse- 
verance ? 

The  first  importer  of  a  process,  of  a 
machine,  of  an  invention  of  whatever 
kind,  unknown  and  unused  before  in  the 
country  where  he  introduces  it,  is  clearly 
in  the  position  of  a  first  occupant,  and 
as  such  should  be  entitled  to  undisturbed 
possession ;  for  occupancy  in  the  words 
of  Blackstone,  "  is  the  taking  possession 
of  those  things  which  belonged  to  no- 
body, and  is  the  true  ground  of  all  pro- 
perty— 

"  *  Qaod  nulliuf  eat  id  ratloue  naturali  occupanti 
conoeditur.' " 

It  is  true  that  there  is  less  merit  in  im- 
porting than  inventing,  but,  practically, 
the  results  are  the  same ;  in  either  case 
the  public  are  benefited  either  way  to 
the  same  extent,  and  consequently  should 
grant  the  same  reward.  In  fact,  gene- 
rally speakine,  imported  inventions  being 
those  the  value  of  which  has  been  con> 
firmed  and  sanctioned  by  actual  expe- 
rience, it  follows  that  they  are,  above  all 
inventions,  those  in  which  the  public  are 
most  interested,  and  consequently  those 
for  the  admission  of  which  the  doors  of 
protection  should  be  most  widely  opened. 
Were  not  the  law  ahready  existing,  it 


286 


IMPO&TATION  OV  FOREIGN   IKVSMTXOKB. 


would  be  necessary  to  make  one,  deoree- 
inflf  that  the  owners  of  imported  inven- 
tions should  hold  their  possession  by  as 
firm  a  tenure  as  if  both  they  and  the  in- 
Tention  were  of  native  origin,  instead  of 
disabling  them  by  the  promulgation  of 
a  kind  ofjui  aibinatui  in  an  aggravated 
form,  for  the  contemplated  measure  not 
even  waiting  for  death,  would  at  once 
confiscate  the  inventions  pending  the 
very  life  of  the  possessor, 

I  am  of  opinion  that  the  proposed 
measure,  if  carried,  will  be  fatal,  not 
only  to  foreign,  but  to  native  inventors* 
For  who,  I  would  ask,  unless  he  be  mad, 
or  of  a  fsmbling  disposition,  would 
dream  of  risking  funds  for  obtaining  or 
working  a  patent  in  presence  of  a  law 
which  requires  that  an  inventor  should 
know  all  that  has  been  done,  or  written 
in  anv  countrv  and  in  any  language, 
and  which  declares  that  a  patent  shall 
be  null  and  void  because  something,  in 
some  manner  bearing  uoon  the  subject, 
may  have  been  publisned,  talked  of, 
hinted  at  in  some  more  or  bss  remote 
corner  of  the  planet,  or  because  some 
book- worm  may  have  ferreted  out  or 
stumbled  upon  a  line  or  two  in  some 
unheard  of  or  forgotten  publication 
alluding  to  the  same  matter?  I  will  ven- 
ture to  say,  Sir,  that  there  is  not  one 
patent,  either  now  obtained  or  hence- 
forth  to  be  granted,  which  could  success- 
fully stand  such  an  ordeal ;  there  is  not 
one  scheme,  process,  or  invention,  against 
which  a  few  lines  in  some  language  or 
other  may  not  be  brought  to  bear.  The 
old  Liw  required  that  a  patented  inven- 
tion should  be  new  —  that  it  should 
not  have  been  published  or  put  in  prac- 
tice, but  it  held  that  publicity  was  limited 
to  the  English  possessions,  and  to  the 
English  language.  Mo  English  subject 
was  before  now  required  by  law  to  know 
any  other  language  but  his  own.  Now, 
however,  there  will  be  no  alternative — 
he  must  be  polyglot,  or  forfeit  his  rights. 

Let  us  not  forget  that,  in  general, 
everv  invention  is  m  realitv  the  ofispring 
of  tne  ideas  disseminated  everywhere. 
Many  inventions,  impossible  or  unsuc- 
cessful at  one  time  from  the  imperfec- 
tion of  tools,  of  machines,  and  a  host  of 
other  causes,  become  at  another  period 
perfectly  possible,  and  may  be  easily 
realised  with  better  instruments^with  a 
more  advanced  sute  of  workmanship— 
or  on  account  of  the  discovery  of  otoer 


prooesses  which  may  be  brought  to  bear 
npon  inventions,  which,  though  correct 
in  principle,  were  formerly  rejected  •r 
abandoned  for  the  want  of  these  new 
resources.  The  history  of  all  ages  bears 
testimony  to  this  fact,  and  it  is  for  that 
very  reason  that  almost  invariably  some- 
thing can  be  found  to  have  been  pub- 
lishra  relating  to  the  newest  and  most 
undisputed  inventions.  The  principle  of 
the  hydraulic  press  was  known  more  than 
a  century  before  Bramah  patented  the 
machine.  The  galvanising  of  iron  had 
been  tried  and  abandoned  upwards  of 
fifty  years  ago  by  Malouin;  but  it  i« 
only  fifteen  years  since  that  Sorel  suc- 
ceeded in  zincing  iron  in  a  practical 
manner,  &c.  That  is  to  say,  generally 
speaking,  the  Inventor  is  in  reality  no* 
tning  else  than  the  arranger  of  things 
already  known,  so  as  to  produce  novel 
eflfects  of  a  practical  or  commercial 
value.  An  Englishman  can,  to  a  certain 
extent,  be  legally  presumed  to  know 
what  has  been  done,  produced,  or  writ* 
ten  in  his  own  country,  or  in'liis  own 
language,  and  he  may  then  judge  for 
himself  of  the  degree  of  relationship 
which  it  bears  to  bis  own  eontrivanee, 
but  with  the  declaration  laid  down  in  the 
tweoty. fifth  clause  of  the  proposed  Bill, 
how  can  he  do  so  f  Surely,  it  is  already 
hard  enough  for  an  inventor  to  run  the 
riak,  after  having  spent  a  great  portion 
of  his  lime,  may  be  of  his  life,  and  m 
good  deal  of  his  substance  in  bringing 
his  discovery  to  maturity,  and  in  secur- 
ing letters  patent  for  it,  of  being  received 
by  the  litigations  in  which  unprineipled 
individuals  subsequently  involve  him  by 
dbputing  the  novelty  of  his  invention 
as  to  these  realms,  without  fastening 
upon  him  the  impossible  and  absurd  ob- 
ligation (absurd  because  impossible)  of 
first  ascertaining  what  has  been  written 
in  the  804  languages  of  the  nations  who 
were  represented  in  the  Great  Exhibi- 
tion.— F€B  inventaril 

If  what  I  have  said  be  true,  and  it  is 
true,  what  would  be  the  eonsequenee  of 
the  proposed  new  law  f  That  instead  of 
publishing  his  processes,  which  la  one  of 
the  conditions  of  the  patent  grant,  each 
inventor  will  lock  and  treasure  then  up 
in  his  breast  or  work  them  in  secret,  and 
thus  each  ceasing  to  contribute  to  the 
common  fund,  England  will  remain 
alnoat  stationary,  her  best  and  nobical 
children  will  emigrate,  and  carry  their 
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genius  to  mor«  favoured  and  liberal  lands. 
Instead  of  taking  the  lead,  England 
will  Uboriouslj  drag  on  an  emaciated 
and  jaundieed  life;  for  new  processes 
will  find  their  way  there,  only  when  ex* 
plodrd  elsewhere  by  the  dtscotery  of 
newer  and  better  oontrivanoes,  whieh, 
remaining  unknown  to  her,  will  henes- 
forth  leave  her  to  thrive  as  best  she  may 
upon  the  oast-ofF  improvements  of  other 

people. 

The  extreme  absurdity,  and  mischiev- 
ousness  of  the  clause  under  present  con- 
sideration is,  I  should  say,  so  obvious 
that  I  would  rather  suppose  that  its 
oontriver  or  contrivers  wrote  it  un- 
guardedly, and  without  reflection;  this 
eannot  be,  however,  for  I  find  in  the  re- 
citals of  the  petition  and  of  the  deolars* 
tion,  p.  20— and  again  in  that  of  the  Let- 
ters Patent,  p.  22— that  the  petitioner  is 
requested  to  declare  that  he  conceives 
himself  to  be  the  true  and  first  inventor, 
wiihout  reservation  as  to  this  realm, 
which  amounts  to  neither  more  nor  less, 
than  saying  that  the  petitioner  cuncelves 
himself  the  first  and  true  inventor  tt;iVAi» 
tjkis  world!  —  An  ambitious  assertion 
which  I  think  no  man  in  his  senses  would 
venture  to  make,  and  which  the  projec- 
tors of  the  Bill  could  not,  would  notr^ 
4fcirj<  not  ask. 

I  am.  Sir,  yours  respectfully, 

A.  NomMAHOT. 


ViaVOKT  OV  WOOP-OUTTIMO  MACHIiniBr. 

[In  the  paper  on  this  subject  contained  in 
onr  last  Nomber.  by  ow  distingaisbed  and 
mach-asteemed  correspondent  **M.  S«  B.» 
ipecial  vefarenee  is  made  to  a  lectnie  re- 
Motly  delivered  by  Professor  Willis,  at  the 
Society  of  Arts.  We  heve  siaea  obUiaed  a 
copy  of  that  lectare,  and  tai  order  that  our 
readers  nay  the  better  appreciate  the  valne 
of  the  Frofcsior's  testimoiiy  to  the  great 
aerriees  rendered  to  meehanieal  seienee  by 
the  late  General  Benthan,  we  new  add  a 
fewextraota.    Bn.] 

The  object  of  Bachiaea  for  workmg  in 
neial,  wood^  and  other  niaterials,  ia  to  work 
rough  material  into  shape,  which  may  be 
done  in  ihrte  different  waysi  — (1.)  By 
abrading  or  cutting  off  the  saperilaoas  por- 
tions in  the  form  of  chips  or  large  pieeei ) 
(2.)  If  it  posaeas  ductility,  we  knead  it,  or 
preas  it  into  form  in  variona  ways,  aa  by 
hammeriDg,  rolling,  drawing,  &c. ;  (3.)  If 
it  be  fasibie,  we  melt  it,  and  pour  it  into  a 
mould.    I  forbisv  to  include  the  prodneing 


a  given  form  by  joining  together  pieces,  be- 
caase  each  piece  mutt  be  shaped  in  one  or 
other  of  the  above  way  a.  The  moat  iaterest- 
ing  aeriea  of  machines  is  that  which  belongs 
to  the  first  group ;  and  to  this  X  must,  for 
the  present,  confine  my  attention.  It  may 
be  interesting  to  aketch  the  history  of  their 
introduction.  Machines  of  this  kind  are 
either  general,  like  the  lathe  or  the  planing- 
machiaea,  which  are  used  for  a  great  variety 
of  parposes,  or  are  especially  adapted  to 
the  production  of  a  single  object  of  manu- 
facture ;  in  which  case  they  are  often  con- 
trived in  a  series,  aa  the  block  machinery, 
the  machiaea  for  making  cedar  pencils,  and 
the  like,  and  the  introduction  of  auch  espe- 
cial machioea  is  of  great  importance,  and 
haa  certainly  not  yet  reached  ita  limits.  As 
the  machines  of  this  latter  kind  are  com- 
monly modifications  of  one  or  other  of  the 
first,  the  biatory  of  the  two  must  be  consi- 
dered together. 

The  origin  of  the  turning-lathe  is  lost  in 
the  shades  of  antiquity,  and  the  aaw-mill, 
with  a  complete  aelf-action,  turned  by  a 
water-wheel,  is  represented  in  a  manuscript 
of  the  13th  century  at  Paria,  and  is  proba- 
bly of  much  earlier  contrivance.  The  lathe 
was,  in  process  of  time,  adapted  to  the  pro^ 
duction  of  oval  figures,  twisted  and  swash- 
work,  as  it  ia  caUt*d  i  and  lastly,  of  rosc- 
eogine  work.  The  swash,  or  raking  mould- 
ings, were  employed  in  the  balusters  of 
staircases  and  other  ornaments  at  the  ^r^iivU 
of  the  Renaiaaance  in  architectr  i^,  about  the 
end  of  the  sixteenth  century,  and  therefore 
the  swash-lathe  assumes  somewhat  of  the 
character  of  a  manufacturing  machine.  But 
the  simple  lathe  was  much  employed  in 
screen  and  stall  work  during  the  middle  ages. 
The  first  real  treatise  on  turning  ia  Moxou's 
(1680),  wh*ch  gives  us  a  valuable  picture  of 
the  state  of  the  art  at  that  period  \  and  he 
has  preserved  to  us  the  name  of  the  engine 
manufacturer  of  that  day,  Mr.  Thomaa  Old- 
field,  at  the  aign  of  the  Flo wer-de- Luce,  near 
the  Savoy,  in  the  Strand,  as  an  excellent 
maker  of  oval  engines,  swash  engines,  and 
all  other  engines,  which  abows  that  auch 
machinea  were  in  demand.  A  few  drawings 
of  such  machines  occnr  in  earlier  works, 
beginniog  with  Besson,  in  1569.  From  the 
treatise  of  Plumier,  pnbliabed  at  Lyons  in 
1701,  we  learn  that  turning  bad  long  been  a 
favourite  pursuit  in  France  with  amateurs 
of  all  ranks,  who  spared  no  ezpensj  in  the 
perfection  and  contrivance  of  elaboi-ate  ma- 
chinery for  the  production  of  complex  figurea. 
This  taato  continued,  at  least,  up  to  the 
French  revolution,  and  contributed  in  a  very 
high  degree  to  the  advancement  of  the  class 
of  machinery  that  forms  the  subjict  of  our 
present  leoUurs.    In  our  own  country  the 
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literature  of  the  subject  is  so  defeottre  that 
it  is  Tcrj  difficult  to  diacover  what  progress 
we  were  makini;  during  the  seventeenth  and 
eighteenth  centuries.  A  few  icattered  hints 
only  can  be  collected,  whereaa  in  France  the 
great  "  Encyclop^die"  and  other  works, 
abundantly  illustrated,  give  the  most  precise 
and  accurate  knowledge  of  the  state  of  this 
and  other  mechanical  arts. 

Smeaton  has  recorded  that,  in  1741,  Hind- 
ley,  the  clockmaker  of  York,  showed  him  a 
screw-cutting  lathe,  with  change-wheels,  by 
which  he  could,  from  the  one  screw  of  the 
lathe,  cut  screws  of  every  necessary  degree 
of  fineness,  and  either  right  or  left-handed. 
It  seems  to  be  implied  that  this  was  a 
novelty,  and  that  Hindley  had  invented  it ; 
and  it  was  soon  imitated  by  Ramsden,  and 
is  now  universal.  At  all  events,  such  a 
machine  is  not  alluded  to  in  the  French 
works  already  mentioned,  and  serves  to 
show  the  advance  we  were  then  making  in 
the  practical  improvement  of  the  lathe. 

But  the  clockmakers,  to  which  body  Hind- 
ley  belonged,  were  the  first  who  employed 
tpeeial  maehmu  for  their  manufactures. 
Their  teAeef-cuf/in^  engine  has  been  ascribed 
to  Dr.  Hooke,  about  16*55,  and  its  use 
rapidly  spread  over  the  continent  Hie  gra- 
daat  improvement  of  thia  machine,  and  the 
suooessive  forms  which  it  assumed  as  the 
art  of  construction  was  matured,  forms  a 
very  instructive  lesson.  But  herein  our 
own  countrymen  have  largely  contributed 
to  its  perfection.  Henry  Sully,  an  English 
clockmaker,  who  removed  to  Paris  about 
1718.  carried  with  him,  amongst  other  ez- 
cellf  nt  tools,  a  cutting-engine,  which  ezcited 
great  admiration  there.  The  form  of  the 
present  French  engine  is,  however,  derived 
from  Hulot's  machine  (about  1763).  But 
our  English  engines,  in  which  the  dividing- 
plate  is  superseded  by  a  train  of  change- 
wheels,  so  contrived  as  to  require  an  entire 
turn  of  a  latch-handle  for  each  shift,  and 
thus  secure  against  error,  is  derived  from 
Hindley's  engine,  which  he  showed  to 
Smeaton  in  1741,  and  which  finally  passed 
into  the  hands  of  Mr.  Reid,  of  Edinburgh. 

The  ftuee-tngine,  which  is  another  spe- 
cial clockmaker*s  machine,  must  have  greatly 
contributed  to  the  perfection  of  machines 
for  working  in  metal. 

But  the  next  great  step  towards  the  per- 
fection of  machine  tools  was  the  «/itfe-re#/. 
The  slow  and  gradual  way  in  which  this 
invaluable  device  acquired  the  diatinct  and 
individual  form  in  which  It  now  exiats,  Is  a 
very  curious  example  of  the  history  of  ma- 
chinery, the  development  of  which  at  length 
would  occupy  too  much  space  on  the  pre- 
sent oceaaion,  even  if  it  could  be  made  in- 
telligible without  drawings.    Suffice  to  say, 


that  although  as  early  as  1648  Mtlgiuui 
published  at  Rome*  drawings  of  two  curious 
lathes  for  turning  the  surfaces  of  raetalUo 
mirrors  for  optical  purposes.  In  which  the 
tool  is  clamped  to  frames,  so  dtspoeed 
that  when  put  in  motion  it  is  compelled  to 
move  so  as  to  form  true  hyperbolical,  sphe- 
rical, or  plane  aurfaces,  aeoording  to  thB 
adjuatment,  and  that  although  the  fusee- 
engines,  screw-cutting  lathes,  and  other  con- 
trivances already  alluded  to,  employed  toob 
guided  by  mechanism,  yet  the  real  slide-rest 
does  not  make  its  appearance  until  1772, 
when  in  the  plates  of  the  Fk«nch  "Encydo- 
p^ie'*t  we  find  complete  drawings  and  de- 
tails of  an  excellent  slide- rest,  as  nearly  at 
possible  identical  with  that  usually  supplied 
by  Messrs.  HoltsapiFel  and  other  makers  of 
lathes  for  amateurs.  It  must  have  been 
contrived  a  little  while  before  this  publloa- 
tion ;  but  the  meagre  descriptions  that  ae- 
company  the  plates  leave  us  completely  in 
the  dark  with  respect  to  its  history.  Bra- 
mah's  slide-rest  of  1794^  is  so  different  and 
so  inferior  in  convenience,  that  the  two 
could  not  have  had  a  common  origin  ;  and 
we  most  suppose  that  the  French  slide-rest 
was  unknown  to  that  ingenious  mechairisi* 
although  it  is  scsrcely  possible  that  copiee 
of  the  *  *  Bncyclopedie "  shnnld  not  have 
found  their  way  into  our  libraries. 

But  the  improvements  of  the  steam  en- 
gine, its  applioation  to  giving  motion  to  the 
wheels  of  mills  and  other  macbinee,  the 
Increasing  employment  of  iron,  and  other 
advances  in  the  oonstrootion  of  mechanism 
which  were  now  developing  themselves,  gave 
men  coursge  to  devise  and  carry  out  large 
and  extensive  schemes  for  the  applioation  of 
machinery  to  manufactures.  In  our  espe- 
cial department  we  may  record,  as  an  early 
example,  Bramah,  who,  in  1784,  obtamed 
the  patent  for  his  admirable  lock,  and  im- 
mediately set  about  the  eonstructlon  of  a 
series  of  original  machine  tools,  for  shaping 
with  the  required  precision  the  barrels,  keys, 
and  other  parts  of  the  oontrivance,  whieh, 
indeed,  would  have  utterly  failed  nnlen  they 
bad  been  formed  with  the  acenraey  that 
machinery  alone  can  give.  In  Bramah's 
workshop  was  edueated  the  celebrated  Henry 
Maudalay,  who,  as  I  am  informed,  woftal 
with  him  from  the  year  1789  to  1796,  and 
was  employed  in  constmeting  the  prineipBl 
tools  for  the  locks. 

Foremost  among  the  ingenions  persoat 
who  carried  on  this  great  moveasent  must 
be  recorded  Brigadier- General  Sir  Samnel 


*  "  Perspeotiva  Horaria,"  p.  689. 

t  Tom.  z.  pis.  37,  88,  84,  8fl,  86. 
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H1ST0BT  OF  WOOD-OUTHNa  IdCIHIlVBBT. 


289 


Beatham.*  From  bis  own  account  it  ap- 
pears, that  in  1791  iteam  engines  in  tiiis 
coontry  were  extensively  employed  for 
pvmping  mines,  and  for  giving  motion  to 
machinery  for  working  cotton,  and  to  roll- 
iog. mills,  snd  some  other  works  in  metal ; 
bnt  that  in  regard  to  working  in  wood  steam 
enginea  had  not  been  applied,  for  no  ma- 
chinery other  than  tnrning-lathes  had  been 
introdoced,  excepting  that  some  circnlar  and 
reciprocating  saws  and  working  tools  bad 
been  spplied  to  the  purpose  of  block- making 
by  the  contrsctors  who  then  supplied  the 
blocks  to  the  Navy ;  even  saw-mills  for  slit- 
ting timber,  though  in  extensive  ofe  abrosd, 
w«rs  not  to  be  found  in  this  country. 

General  Bentham  had  at  this  time  msde 
great  progress  in  contriving  machinery  for 
shaping  wood,  as  is  sufieiently  shown  by 
his  remarkable  specifications  of  1791  and 
1793 ;  and  he  informs  us  that,  rejecting  the 
common  classification  of  works  according  to 
the  irad€§  or  JUmdierafU  for  which  they  are 
nsed,  he  cfaste<i  tkt  sevcra/  aperaiiana  that 
ktme  ptaet  to  the  working  of  materiaU  of 
9urp  dneHptUm  aeeordinff  to  tho  nature  of 
ikooptraiUmo  thonuohfoi,  and,  in  regard  to 
wood  particularly,  contrived  machines  for 
lerforminf  most  of  those  operations  where- 
to th«  Med  of  skill  and  dexterity  in  the 
^nmkmam  waa  dispensed  with,  and  the  ms- 
chinea  were  also  capable  of  being  worked  by 
a  steam  engUM  or  other  power.    Besides 
the  general  operationa  of  planing,  rebating, 
mortisiag,  sawing  in  curved,  winding,  and 
transversa  direotsooa,  he  completed,  by  way 
of  example,  machineo  for  preparing  all  the 
porta  of  a  sash  window  and  of  a  carriage- 
wheel,  and  setnsUy  showed  these  snd  other 
„^B^^ii^«  in  a  frorking  state  in  1794  in 

London.  ,         ^ 

Thia  led  to  his  appointment  as  Inspector- 
goMral  of  Naval  Works,  for  the  purpose  of 
iniffodndof  these  and  varioua  other  machines 
Into  the  Boyal  Dockyards,  which  he  imme- 
diately sol  about  eflbctiog.  From  this  time 
(1797)  the  introduction  of  machinery  for 
tho  preparation  of  bkcka  and  other  works 
in  wood  at  Fortamouth,  Plymouth,  and  other 
Oovcmownt  eatablishnsents,  takes  its  origin. 
In  1802  tho  General  received  a  most  power- 
ful and  efficient  anxiliary  in  the  person  of 
Mr.  Brunei,  who  in  that  year  presented  hia 
plans  for  the  block-making  machinery.  His 
services  being  immediately  secured,  and  Mr. 
Henry  MaudsUy  engned  for  the  construc- 
tion of  the  mechaniam,  the  admirable  series 
of  machine  toola  were  finiabed  and  set  to 


•  Bentham's  pateate.     "  Repertory  of  Art*," 

Tol.  T.  p.  «»3,  and  vol.  x..  W- «*•  »'•  "'uSj 
Memoir,  by  Lady  Bentham.  to  Weale't "  Quarterly 
Papers  on  EngineerlDg,'*  vol.  vi. 


work  in  1807,  by  which  every  part  of  the 
block  and  its  sheaves  are  prepared. 

The  completeness  and  ingenuity  of  this 
system,  the  beauty  of  its  action,  and  the 
novelty  of  the  forms  and  construction  of 
the  whole  of  the  mechanitro,  excited  so 
much  admiration  that  the  whole  of  the 
machinery  in  Portsmouth  Dockyard  baa 
usuttUy  been  popularly  ascribed  to  Mr. 
Brunei  alone.  It  must  not  be  forgotten, 
however,  that  much  machinery  for  the  per- 
formance of  isolated  operations  had  been 
previously  employed,  as  well  by  Mr.  Taylor 
of  Southampton,  the  contractor  for  the 
blocks  for  the  Navy  previously  to  1807,  as 
by  Oeneral  Bentham  himself  in  the  Dock- 
yards. 

At  this  distance  of  time  it  would  be  im- 
possible to  discover  the  exact  shares  of 
merit  and  invention  that  belong  to  Brunei, 
Bentham,  and  Maudslay,  in  this  great  work. 
To  the  first  we  may,  however,  assign  the 
merit  of  completing  and  organising  a  system 
of  mschine  tools,  so  connected  in  series  that 
each  in  turn  should  take  up  the  work  from 
a  previous  one  end  carry  it  on  another  step 
towards  completion,  so  that  the  attendant 
should  merely  carry  away  the  work  delivered 
from  one  machine  and  place  it  in  the  next, 
finally  receiving  it  complete  from  the  last. 

Some  of  the  individual  machines  in  the 
series  had,  it  is  true,  been  previously  con- 
trived and  employed.    Thus,  the  self-acting 
morticing-machine  is  distinctly  described  to 
Bentham's  specification  of  1793,   so  com- 
pletely as  to  entitle  bim  te  the  full  credit  of 
the  invention  of  mortising-machines,  whether 
by  the  process  of  boring  a  hole  first  snd 
then  elongating  by  a  chisel  travelling  up  and 
down  vertically,  or  by  the  process  of  caus- 
ing the  hole  to  be  elongated  by  the  rotation 
of  the  boring-bit  during  the  trarelling  of 
the  work.    The  same  specification  describes 
boring-machines,  some  of  which  are  similar 
in  their  arrangements  to  those  of  the  block 
series ;  also  the  tubular  gouge  which  is  em- 
ployed in  the  shaping-machine,  and  the  for- 
mation of  recesses,    by  a  revolving    and 
travelling  tool,  for  the  inlaying  of  the  coaks. 
One  of  the  most  useful  machine  tools« 
that  made  ita  appearance   at    the  end  of 
the  eighteenth  century  was  the  eireuioT'Oaw. 
This  had  been  spplied  to  cutting  metal  on  a 
small  scale,  as  in  the  cutting-engine,  ever 
since  the  time  of  Dr.  Hooke ;  if,  indeed, 
these  early  examples  were  not  more  like 
circulsr- files   than    saws.      Where  or  by 
whom  the  wood-cutter*  s  saw  was  put  into 
the  form  of  a  revolting  disc  has  not  been 
recorded.    It  found  ita  way  into  this  coun- 
try about  1790,  some  say  from  Holland, 
and  was  employnlat  Southampton  and  else- 
where in   wood-mills.      Bentham    greatly 
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contributed  to  tba  practical  arrftiigf|Afnft# 
necessary  to  gWe  it  a  conianient  form*  Hf 
describes  and  claims  the  bench  npir  nniTcr- 
saUy  nsed,  with  the  sliti  parsUel  guide,  snd 
sliding  bcfalgnide,  and  other  contrivanoet.* 
Brnoel  introdnced  a  variotf  of  inganioug 
and  nQ?el  arrangements,  as  well  ai  the  mpdo 
of  making  large  eireaUr-MWt  of  many 
pieoes.t  Mr*  Smart  glso  contrived  a  seriea 
of  sawing  machinea  for  making  eanteans, 
catting  tenons,  &o. 

After  tbe  (tompletion  of  tbg  block  m«obi* 
nary  it  beeomea  very  difllottU  to  traoe  tba 
aubseqaent  improvaments.  The  art  of  ma- 
Qhine*msktpg  for  working  in  metal  was  gra- 
dually adffmcing,  bot  ia  not  reoorded  ia 
patents,  and  ?ery  little  deacribed  in  hooka. 
Tbe  slide. reat  prinoiple  was  astandedt  large 
aelf-actuig  lathe«  oonatrveted,  and  boring, 
macblnes  of  great  preeiaion  and  improving 
alructure  were  called  into  exisUnoe  by  tbe 
neoeasity  for  estreme  aocvraoy  in  tbe  cylin* 
dera  of  steam  enginea,  Tba  beat  engrav. 
inga  of  the  macbinta  of  this  period  are 
in  **  Reea'  Cyclopmdia."  and  in  tbe  volamea 
of  the  '*  Transactional  of  tbe  fiodety  of 
Arts. 

No  greater  proof  of  the  obaonrity  wbieh 
bangs  over  tbe  history  of  maobino  tool- 
making,  in  the  first  baU  of  this  oentnry,  ean 
be  given  than  the  unknown  origin  of  the 
planing -macbiDe  for  metal.    The  machine 
which  Nicolas  Fooq  contrived  in  1761,  whieb 
baa  boan  called  a  planing  machine,  baa  no 
title  to  tbe  namci  or  any  reaemblanee  to  tbe 
modern  engine.    It  ia  nothing  but  a  heavy 
ioraping  tool,  which  is  dragged  along  the 
bar  upon  which  it  is  to  operate,  and  rests 
upon  it,  proased  into  bard  oontaet  with  it 
by  strong  springs,  it  will,  therefore,  amootb 
tbe  surface,  and  remove  amail  irrtgularttiea, 
aa  a  oarpanter'a  plane  doea  with  a  board  i 
but  it  will   not  produce  a  correct  plana 
anrface,  or  even  make  aucoesaive  outa.    It 
is  a  moro  phmt,  and  not  a  pSmt^^ermiing 
en§iu$,  ^either  ooold  tba  maehinea  patented 
by  Bentbam  in  I7ill,  and  Bramab  in  1»02, 
for  planing  wood,  although  real  planing* 
engines,  have  auggealed  the  engine  in  ques. 
^on,  for  their  praperttea  and  arrangemeata 
are  wholly  diflTerent.    Tbe  engineers'  plan* 
ing-Hiaebine  made  ite  way  into  Ibe  engineer* 
iag  world  silently  and  unnoticed  i  and  some 
yeaif  afterwards,  when  ita  utility  became  m- 
oogniied  and  mtv  began  to  inquire  into  ita 
history,  varioua  daimanta  to  tbe  honour  of 
ita  invention  were  put  forward.  We  can  only 
learn  that,  aomewhere  about  1890,  or  18S1, 
n  machine  of  tbia  kind  waa  made  by  several 


«  irss.    "  aevwtery,*  vol.  x.,  p.  Wl. 
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engineora,    Messrif  Foi,  of   Derby,  and 

Roberts,  of  Mancbestrr,  appear  amongst 
the  number,  and  tbe  forms  which  they  gate 
to  the  CQgine  have  remained  permanent. 
Mr,  Clemem  has  also  been  memioned,  aa 
well  aa  otbar#,  It  ia  dear  that  the  ioven« 
ton  were  not  at  all  aware  of  tbe  immonso 
importaoco  of  their  work,  but  experienoo 
has  proved  tba  utility  of  this  machine  to  bo 
•o  groat  that  it  may  be  pronounced  tbo 
graataftt  boon  to  constrnotive  mechaaiam 
since  the  invention  of  tbe  Utbg,  Nevoriba- 
IcMt  no  drawing  or  description  of  (be  plan* 
ing*engin«  is  to  be  found  in  any  Engliah 
book  until  1833,  when  the  Society  of  Artf 
published  bMUtlful  engrgvinga  of  Mr*  Cia* 
ment's  machine*  Tbo  oomplexity  of  ^9 
and  tba  unfortuqate  arrangement  of  tbe  bedt 
which  be  mounted  on  wheels,  haa  prevented 
it  from  being  adopted,  Tba  Frenob  and  other 
continental  mecbaniosl  journala,  much  earlier 
began  to  give  engravinga  and  deaeriptiona  of 
the  English  planing-macbine.  In  1829  the 
MuMiri$l  baa  ona  of  tba  aimpleat,  and 
the  Bulletin  of  tbe  '<  Sooidt^  d'Bnoourngo* 
ment,"  tbt  eollectionaof  Li  BIgns,  Armen* 
gaud,  and  otbari,  oontain  engravinga  nol 
•only  of  the  planing-machinaa,  but  of  tbo 
other  maahine  toola  of  all  our  beat  Eoglidi 
makorPf  gaaarally  aooompaniod  by  ad-nimblo 
deioriptiona  and  minuto  dttaila  tbat  maj 
wall  fsrve  aa  noddt  to  our  own  writora  on 
audi  iubjcoti,  and  at  tht  aame  time  abov 
bow  muob  good  aervige  is  renderod  by  tba 
•ttperior  m»tbemati«al  gnd  tbooretiogl  odu* 
eation  of  French  engin«era<  Bo  it  reasom* 
beredi  too,  that,  not  content  with  doaoribinf 
and  andyiing  our  macbina  tooli*  which  tboy 
do  iu  a  moat  Uhard  and  udmiring  apirit, 
they  dio  employ  tbtir  ganaruliaiuf  povorp 
in  the  endeavour  to  construct  improvod 
format  and  with  aoeh  gragt  promiaa  of  auo- 
qess  tbat.  unloia  wt  alao  bofin  to  apply 
Ida noo  to  tbia  au^ieot,  wt  run  oonndomblo 
riak  of  fdling  behind  fur  ingoniona  neigb* 

boUTi,    * 

Tbo  mortiaing^engina  of  tbe  block  mo- 
obinary  waa  applied  by  Mr.  Boborta.  of 
Manoheatar.  lo  the  formation  of  tbo  koy. 
wuyi  of  oagt*iron  wboda,  and  alto  to  tbo 
paring,  or  planing  by  ahoH  atrakea,  of  tbo 
aideg  of  amail  ourt iliaear  pieoea  of  asoul, 
auQh  as  uama.  short  loT«ra»  and  other  pieow 
that  do  not  admit  of  bdng  dniabed  in  ibo 
latbo.  Tbua.  under  tbo  name  of  •Mii^ 
and  9wi99  mooAine,  a  now  and  gonenUy 
uaefui  madiine  tool  aprang  up;  and  aub* 
aoquontly  noother,  derived  from  it,  bea  been 
produced,  and  apparently  with  equal  auc- 
cees,  under  the  title  of  a  Mkmpinp  wtaekmt. 
It  i«,  in  £Mt,  a  plmoing*moehino,  in  whieb 
the  tool  is  a|tAohe4  to  tb«  eud  of  n  bofifoii* 
td  bar,  which  Is  movod  to  gnd  &••  M  |g  t« 
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pUiM,  with  short  tnniverM  ttrokat,  ft  pi«Q« 
ol  vork  fixed  on  »  compUx  adjuiting-  b«d, 
or  on  •  revolf inf  mandrel,  m  u  to  roceift 
the  actiDo  of  the  tool. 

The  sxiatence  of  laoh  principlee  lead  aa 
to  the  Aope  that  macbinea  much  aaore  com» 
prohoeaiva,  and  jet  aim  pier  in  form,  will  bo 
doviasd  for  the  same  purpoiea,  by  meana  of 
wbiflk  the  Gonttroctioo  of  machinery  in 
general  will  atuin  to  greater  perfection,  and 
macbine^tooU  be  introdaced  into  worluhopa 
of  a  amaller  character  than  at  praaent,  in 
Um  aame  manner  aa  the  lithe. 

In  America,  a  Tariety  of  contriYanoea  are 
eflDployed  in  workshope  to  faoiliute  and  gif e 
precision  to  ordinary  oporationa :  ai,  for 
example,  the  foot-mortieing  machine  for 
wood.  The  earlieat  oootrivaaoe  of  this  naa* 
fnl  tool  (the  offspring  of  Bentham'a  mor« 
tiaing*engine)  appeara  t .  be  in  a  Pennsyl* 
¥anian  patent  by  John  M'Clintie,  io  1827,* 
ainoe  which  the  maehioe  baa  gt>t  into  gene- 
ral nae  in  America,  and  haa  coqseqnently 
bcon  the  anbjeet  of  numerona  patenta  for 
minor  arraogementa.  One  of  tbeee,  by 
Fife,  waa  engraved  in  tha  Mechaniee'  Ma* 
gasine  (1836,  ToLxxvi.,  p,  386).  and  Ibna 
intiodneod  to  Englbh  workmen  {  and  in 
the  laat  year  Mr.  f  amesa,  of  Literpeol,  haa 
patented  aoma  improvementa  in  England, 
and  endeefvnred  to  introdnee  the  maohtna. 
It  formed  a  very  inUreating  object  in  the 
Bxhihition,  together  with  other  Amerioan 
aontrivaneea  for  boring,  tenoning,  and  anoh 
lihe  •perattons,  which  the  pecnliar  oondi* 
tiona  of  that  conntry  have  called  into  ex< 
iatonoe,  by  ereaiiag  a  market  for  them. 

In  reviewing  the  eompnrativaly  slow  pro* 
gfaaa  of  machiae  tool  making,  it  will  appear 
that  In  thia,  aa  In  other  branches,  ateps  In 
invsation  that,  when  onoe  made,  appear  ex« 
oeediogly  simple  and  obslons,  are  often  the 
moat  diffienit  to  take.  The  ehence  that  sock 
■tope  will  be  made  la  Incseaeed  by  bringing 
t*  bear  npon  them  the  greateet  nomber  of 
heeds  I  for  the  pecnliar  facnltlee  or  aoqnlre- 
menta  of  one  man,  or  act  of  men,  may  serve 
to  eerry  on  an  In? ention  to  a  eertain  point 
at  which  It  is  prepared  for,  and  reqnlrea 
those  of  another  set  of  men  who  may  carry 
It  forthev.  In  the  old  time,  the  exceeding 
seoveey  and  jealona  care  with  whieh  every 
BOW  oontrlvanee  waa  guarded  and  watched, 
iwlerded  the  advance  of  machinery  to  an 
OBtent  that  we  can  hardly  believe.  Each 
nan  waa  working  In  ignorance  of  hia  neigh- 
bonra*  Improvementa,  and  every  ert  waa 
iadaed  a  mystery.  And  not  only  did  these 
diflonltiea  obatmct  the  progreas  of  maehl- 
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nary,  but  led  to  the  enormous  expense  of 
constructing  new  macbinea.  We  know  that 
the  art  of  construction  hsa  undergone  a 
complete  revolution  since  the  block-maebi-^ 
nery  was  made,  but  we  c«n  scarcely  estimate 
the  prodigious  amount  of  Isboor  and  thought 
that  was  required  to  give  existence  to  that 
machinery,  wbiob,  indeed,  could  never  have 
been  effected  without  the  reaources  of  tke 
nation  in  the  then  imperfect  atate  of  the  art. 
To  tbeae  retarding  causes  must  be  added  the 
jealouaiea  of  workmen  and  their  dislike  of 
new  methods. 

I  have  already  alluded  to  the  advantage  of 
promoting  a  more  universal  knowledge  of 
each  other's  methods  amongst  the  mecha* 
nists  of  different  brsnehes  and  countries.  A 
very  interesting  part  of  the  Great  Exhibition 
was  the  collection  of  strange-looking  toola 
from  France,  Germany,  and  eleewhere.  dif- 
fering in  their  forms  and  hand  lee  and  mode 
of  operation  from  thoeo  employed  for  the 
same  pnrpoeea  by  our  own  workmen.  With- 
out doubt  some  of  them  might  afford  usefol 
hints;  for  example,  the  universal  employ- 
ment of  the  narrow  frame-aaw  on  the  oonti- 
nent  for  work  that  we  perform  with  broad- 
bladed  laws,  stiffened  with  braaa  or  iron 
Imcks,  might  lead  our  workmen  to  consider 
whether,  after  all,  our  practice  is  not  carried 
too  far  in  this  reepect. 

But  the  facilitiea  for  working  in  metal, 
and  ita  general  introduction  Into  all  kinds  of 
frame-work  where  wood  was  exclusively  em- 
ployed, as  well  as  the  auhstitution  of  cast- 
iron  for  braas,  haa  made  it  imperative  upon 
persons  of  all  tradee  which  are  affected  by 
these  chengee,  to  learn  the  management  of 
thaee  now  materlala,  if  they  desire  to  proit 
by  the  edvantagea  consequent  upon  thdr 
employment.  Thus,  the  philoeopblcal  la* 
strument-makere  formerly  employed  breee 
for  their  metal  work,  and  conatmcted  their 
msoblnee,  even  the  largeet  aatronomloal  In- 
atrumenta,  in  a  great  number  of  pleeea 
aarowed  together.  We  have  now  learnt  that 
atabillty  la  beet  Inenred  by  employing  fewer 
pieoee,  and  that  caat  Iron  la  on  all  gronnda 
a  better  material  than  brass.  But  the  tools 
and  methoda  of  working  In  oast  Iron  are 
wholly  difisrent,  and  therefore  the  philoeo- 
phieal  instmment-makers  most  turn  engi- 
neers, and  employ  planing-maohinee  and  &e 
like.  The  making  of  large  docks,  and 
various  other  articlea  of  common  uae,  must 
undergo  the  same  change.  It  le  useless  to 
state  that  theae  men  can  go  to  an  engineer's 
shop  to  get  jobs  done  for  them  aa  required. 
Sneh  a  method  can  only  lead  to  a  partial 
and  imperfoct  employment  of  the  new  re* 
sonrees  and  advantagea  which  are  to  bo 
developed.  Vor  Inataad  nf  a  foU  and  oom- 
phita  sdoptlon  of  those  Mvoltlaa,  tha  nao  of 


292  MAKUFAOTUBIMG  na>U8TBT  DUBINO  THE  LAST  AND  PBE8SNT  CBIITUBT. 


thMi  will  be  neeemrfly  eTtded  in  eveiy 
osM  where  they  can  be  ditpensed  with,  un- 
leM  the  matter-workman  can  employ  them 
freely  ai  hif  own. 

In  machinery  we  haTe  to  deal  with  CTcry 
kind  of  material,  and  to  a?afl  onrtelvea  of 
the  peculiar  properttes  of  all  in  ibetr  appro- 
priate placet;  and  thns  a  akilfnl  engineer 
thonld  be  fiimiKtr  with  erery  kind  of  mecha- 
nieal  mantpnlatioB  and  material,  from  a 
theet  of  ord-psper  to  an  iron  bar,  and 
ought  to  know  aa  writ  how  to  hen  a  poefcet- 
handkerchief  at  to  riret  a  boiler.  It  it  of 
no  uie  for  him  to  employ  workmen  of  any 
trade  in  carrying  ont  new  combinations, 
nnlesa  he  himtelf  know  how  to  inttmot 
them.  A  mnitcian  who  it  abont  to  compose 
a  symphony  need  not  be  able  to  play  on  the 
Tiolin  like  Paganini,  or  on  the  piano  like 
Thalberg ;  bnt  he  mnst  be  well  acquainted 
with  the  powers  and  manipulation  of  these 
and  erery  other  inttmment  before  he  can 
write  passages  that  will  bring  out  their  eflects 
and  be  adapted  to  performance.  And,  in 
the  aame  way,  a  man  who  intends  to  devise 
and  carry  ont  a  new  machine  mnst  be  con- 
Tersant  with  the  peculiar  propertiea  and 
mode  of  manipulating  every  kind  of  mate- 
rial, that  thns  he  may  select  and  avail  him- 
self of  them  to  the  best  advantage. 


MANVFACTURINO  INDUaTRT  DUniNO  THU 
LAST  ANn  PnnSEMT  CBMTXTRY. 

(From  a  Lecture  delivered  at  tt>e  Maneheiter 
MfChanics'  Inttiiution  bjr  Wm.  Fahrbairo,  Esq., 
CE.] 

If  we  Uke^I  will  not  say  a  statistical— 
but  a  Tory  onrsory  view  of  the  recent  posi- 
tion of  Mancheater  and  the  surrounding 
distriets,  and  compare  it  with  what  it  waa 
at  the  close  of  the  last  and  the  commence- 
ment of  the  prcaent  century,  we  shall  find 
that  at  that  period  the  useful  and  indoatrial 
arte  were  eomparattvely  of  little  importance. 
We  shall  also  find  that  the  gems  of  a  new 
and,  above  all  others,  an  important  branch 
of  manufacturing  industry  were  springing 
into  existence.  I  have  no  returns  of  the 
state  of  our  manufacturing  industry  at  that 
period,  but  the  writings  of  one  of  onr  ear- 
liest and  most  intelligent  spinners,  to  whom 
this  country  is  Indebted  for  many  improve, 
ments  in  machinery — Mr.  John  Kennedy — 
informs  us  that  the  spinning  of  cotton  yam 
antecedent  to  the  year  17fi8  was  of  an  ex- 
ceedingly limited  description.  That  gentle- 
man, in  hia  aooonnt  of  the  rise  and  progrsss 
of  the  cotton  trade,  sUtes  that  the  hand- 
loom,  aa  a  machine,  remained  stationary  for 
a  great  number  of  yeara,  without  any  attempt 
at  impiOTements  until  1 750,  when  Mr.  John 
Kay,  of  Bolton,  firat  introduced  the  fly* 


shuttle— and  that  the  spinning  of  eotton 
yam  fkom  that  period,  and  for  many  yean 
prerious.  was  almost  entirely  performed  by 
the  family  of  the  manufacturer,  at  lis  own 
house.      This  united  and  aimple  proeesa 
went  on  till  it  was  found  necessary  to  dirido 
their  labours,  and  to  separate  the  watTing 
from  the  spinning,  and  that,  again,  from  the 
carding   and  other  preparatory  processea. 
This  division  of  labour,  as  Mr.  Kennedy 
truly  says,  led  to  improTements  in  the  card- 
ing and  apinning  **  by  first  introdneing  aisa* 
pie  improvementa  in  the  band  instmnentB 
with  whiefa  they  performed  these  operationa, 
till  at  length  they  arrived  at  a  machine 
which,  though  nude  and  ill-oonstmefesd,  caa- 
bled  them  consideraUy  to  Inereeee  their  pro- 
duce." Thus  it  waa  that  improuauM 
the  diTision  of  labour  first  led  to  the 
system,  and  that  splendid  and  eztcnsi 
cess  which  at  the  present  moment,  aa4  1^ 
many  years  to  come,  will  affect  the  destiniea 
of  nations.     From  1750  to  1770,  when  Mr. 
Hargreaves,  of  Blackburn,  first  introduced 
his  spinning  jenny  (by  meana  of  whieh  a 
young  person  could  work  from  ten  to  twenty 
spindles  instead  of  one),  there  waa  little  or 
no  change  \  bnt  a  very  material  alteration 
took  place  shortly  after  the  introduction  of 
these  improvements,  which  were  immediately 
followed  by  Mr.  Arkwright's  maehinery  far 
carding  and  roving.    These,  aocompanied  by 
the  introduction  of  Mr.  Crompton'a  mule, 
in  1780,  may  be  justly  eonaideml  to  eeneti- 
tnte  the  origin  of  the  ftetory  ayatem,  wUeh 
baa  now  grown  to  such  ooloaaal  diaaanalona 
aa  to  render  it  one  of  the  moot  Impertsnt 
and  moat  eztentive  ayatesM  of  mannfacfn 
ever  known  in  the  hiatory  of  anriwit  or  aao* 
dem  tfanea.    **  BCr.  Arkwright  bnitt  hie  int 
mUl  at  Cromford,  in  Derbyahire— (I  agidn 
quote  from  Mr.  Kennedy)— 'In  1771*     It 
waa  driven  by  water;  bnt  it  waa  not 
1790,  or  some  time  after,  when  the 
engine  of  Watt  came  into  use,  that  the  cot- 
ton trade  adranced  at  such  an  accelerated 
speed  as  to  render  its  increase  and  preeent 
magnitude  almost  beyond  conception.    Thia 
immense  extension  is  not  only  a  subject  of 
deep  interest  to  the  philosopher  and  atatee- 
man,  but  one  which  is  likely  to  furnish  a 
large  field  of  obaervation  for  the  future  his- 
torian of  hia  country."    I  will  not  tronUe 
you  with  the  statisacs  of  the  cotton  trade. 
aa  it   now  eziatt,  but  simply  observe    aa 
many  of  you  are  donbtleaa  better  Informed 
on  this  subject  than  myself-— that  I  am  within 
the  mark  when  I  state  that  not  leaa  than 
31,500  bsles  of  cotton  are  conaumed  weekly 
in  the  two  kingdoms,  England  and  Sootland ; 
that  neariy  21,000,000  splndlea  are  alaMat 
oonatantly  in  motion,  spinning  upwarda  of 
105,000,000  hanks,  or  50,000,000  mUea  of 
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jmrn  per  day— fn  length  raffioieDt  to  dr. 
onnieribf  the  globe  2,000  timet.  Out  of 
thia  immmse  prodaetion,  about  131,000,000 
of  ponndi  of  yam  are  exported ;  the  re- 
mainder is  converted  into  cloth,  lace,  and 
other  tntfle  fabrica.  Thia  mtnrelloni  in- 
create,  thii  immense  extent  of  production, 
oonld  not  l>e  effected  without  considerable 
ehangsa  in  the  proepeeta  of  the  moral,  as 
well  sa  the  physical,  condition  of  society. 
It  has  entirely  changed  the  position  of  the 
resident  population  of  the  district,  and  the 
sednded  Tallejs,  farm-honses,  and  neat  oot« 
tagea^the  boratiea  of  a  Lancashire  land- 
scape of  the  last  generation — are  rapidly 
giving  way  to  the  conTerslon  of  villages  into 
popnlons  towns,  with  innnmerable  erections, 
which  reaovnd  with  the  busy  hnm  of  the 
spindle  and  the  shuttle.  Along  with  these 
diangea  we  see  a  new  generation  springing 
into  existence— ffsctories,  steam  engines, 
and  tall  ehimneya  rising  in  every  direction, 
and  the  noiae  and  smoke  which  meet  the  eye 
and  the  ear  of  the  stranger  at  every  step, 
give  evidence  of  the  activity  and  prosperity 
of  the  industrious  hive,  which  at  some  future 
time  in  English  history  will  aanounoe  to  suc- 
ceeding generations  the  inventions  and  the 
discoTcries  of  the  nineteenth  century. 

In  this  attempt  to  place  before  you  a 
abort  aeoount  of  the  use  and  progreaa  of  our 
national  industry,  I  must  not  forget  that 
yum,  however  finely  and  dexterously  spun,  is 
not  doth  ;  and  here  we  enter  upon  another 
and  equally  ingenioua  proceas.     The  yam 
muat  be  woven  before  it  ia  fit  for  uae ;  and 
we  ahall  find  weaving  one  of  the  moat  iote- 
reating  aa  wdl  aa  elaborate  operations  of  the 
useful  arte.     I  need  not  inform  you  the 
ancient  Hfaidoos,  Egyptians,  and  probably 
the  early  Chineae,  converted  their  yam  into 
doth.     Tlie  Indian  and  Oriental  depart- 
ment of  the  Great  Exhibition  exhibited  the 
mode  and  primitive  character  of  their  looms 
and  other  implements,  which    have  been 
handed  down  from  generation  to  generation 
from  the  eariiest  periods,  without  chsnge  or 
improvement,  till  the  present  day.    Looms 
of  Uiis  rude  constraction  were  Introduced  into 
Europe  during  the  first  glimpses  of  dviliza- 
tion,  and  for  many  centuriea  even  the  most 
adTanoed  nations  were  content  to  use  the 
same  instrumenta,  almoat  without  improve* 
neat,  until  the  hitroduetioa  of  the  fiying 
ahnttle,  and  the  aubsequent  invention  of 
Hdl  and  Arkwright  opened  a  new  and  un- 
trodden field  for   improvements  In  every 
department  of  art  and  manufacture.  Power- 
looms  at  that  period  were  unknown,  and 
although  attempta  were  made  by  Mr.  Cart- 
wright,  aa  earty  aa  1774,  to  oouTcrt  the 
hand  liMrm  into  a  maehino  to  be  moved  by 
power,  It  waa  not  until  the  beginning  of  the 


present  century  that  the  power-loom  as- 
sumed its  present  form,  snd  presented  thst 
intdligenee  of  stracture  which  rendered  it 
self-acting,  and  enabled  It  to  compete  with 
the  hand-loom  weaver.     Prom  that  time 
(about  1810  or  1812)  we  may  date  the  com- 
mencement of  that  incresae  to  which  that 
important  branch  of  our  manufiscture  waa 
extended.     The  improvementa  introduced 
by  Mr.  Bennet  Woodcroft,  and  others,  for 
weaving  twills  and  similar  Ikbrica,  created 
newexpedienta  and  applicationa,  and  greatly 
increased  the  demand  for  thia  description  of 
manufactures  $  whilst  the  inventions  of  Jae- 
quard  for  weaving  figured  doth  startled 
every  one  with  their  extreme  ingenuity  and 
beauty,  and  accomplished  the  perfection  of 
machinery  for  the  prodnetion  of  textile  fab- 
rics.    The  increase   and  extent  of  doth 
manufSustured  from   power- looma   may  be 
estimated  from  oiBdal  returaa  kindly  for- 
Dished  me  by  Mr.  Leonsrd  Homer.    There 
sre  now  at  work  in  the  Unit^  Kingdom 
above  250,000  power-looms.    Now,  as  each 
loom  will,  upon  the  average,  produce  from 
five  to  aix  piecea  of  doth  per  week,  each 
piece  28  yarda  long,— say  25  yarda  a  day 
per  loom,— we  have  250.000,  which,  multi- 
plied by  25,  givea  6,250,000  yards,  or  3,551 
English  miles,  of  cloth  per  day ;  the  distance 
between  Liverpool  and  New  York.    Only 
think  of  the  importance  and  extent  of  a 
man ofaoture  that  employe  upwarda  of  12,000 
handa  in  weeving  alone,  supplying  from  that 
source  (the  power-loom)  an  annual  produee 
of  ctoth  that  would  extend  over  a  surface.  In  a 
direct  line,  of  upwarda  of  1,000,000  milea. 
But  although  much  haa  been  done,  mueh 
haa  yet  to  be  accomplished  before  the  sup- 
ply equala  the  demand.     It  must  appear 
obvioua  to  thoae    who  have   atudied    and 
watched  the  unwearied  invention  and  oon- 
tinued  advancement  whldi  have  dgndiaed 
the  exertiona  of  our  engineering  and  me- 
chanical industry.    But  ndther  difficulties 
nor  danger,  however  formidable,  can  atand 
against  the  indomitable  apirit,  akill,and  per- 
severance of  the  Engliah  engineer ;  nor  will 
it  be  denied  that  the  ingenuity  and  never- 
failing  resouroes  of  our  mechanical  popula- 
tion are  not  only  the  sinews  of  our  maou- 
faotore,  railways,  and  steam -boats,  but  the 
pride  and  glory  of  our  own  country.    It  ia 
for  this  important  claaa  that  I  have  ventured 
to  addreaa  you,  and  I  trast  the  time  is  not 
far  diatant  when  we  shall  witneaa  establiah- 
menta  auitable  for  thdr  education ;  auch  as 
will  teach  them  to  reason  and  to  think,  and 
to  impart  that  knowledge  essential  to  a  more 
correct  acquaintance  with  physical    truth, 
and  a  clearer  oonoeption  of  the  varied  ma- 
nipulation of  thoae  arte  in  which  oonsiat  the 
trm  interasta  of  the  oonntry. 
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7^$  AppHtfUkm  ^f  S^'Oeiimg  Ma$hum 
U  tht  Comtruction  qf  i/aeAtM«ry.«>-It  U 
nearly  b«lf  a  oentury  tinoe  I  firtt  bacama 
aequiiinted  with  the  engineering  profeition, 
and  at  that  time  the  greater  part  of  oar  mo* 
cfaanioal  opemtiona  were  done  bj  haod.  On 
my  firat  entrance  into  Manchester  there  were 
no  lelf- acting  tools ;  and  the  whole  stock  of 
an  engineering  or  machine  establishment 
might  be  summed  up  in  a  few  ilUconitnicted 
lathes,  a  few  drills  and  boring  maehines  of 
rude  oonstruction*  Now  eompare  any  of 
the  present  works  with  what  they  were  in 
those  days,  and  yon  will  And  a  reyolntion  of 
so  eitraordinary  a  ohtraeter,  aa  to  appear 
to  those  acquainted  with  the  subject  as 
searoely  entitled  to  credit.  The  change  thus 
eifeeted.  and  the  improvements  introduced 
into  our  constnictiTO  maohinery,  are  of  the 
highest  importance ;  and  it  gives  me  plea- 
sure to  add,  that  they  chiefly  belong  to  Man* 
cheater,  are  of  Manobeater  growth,  and  from 
Maneheater  they  have  had  their  origin.  It 
may  be  interssting  to  know  something  of  the 
art  of  tool  making,  and  of  the  discoTcriei 
and  progress  of  machines,  which  have  con- 
tributed so  Isrgely  to  multiply  the  manufao* 
turea,  aa  well  as  the  construction  of  other 
maehines  employed  in  practical  mechaniet. 
In  Manchester  the  art  of  oalioo  printing  was 
in  its  infancy  forty  yeara  ago ;  the  fl«it  prees, 
and  one,  or  at  the  moat  two,  coloured  ma* 
obinea  were  all  that  were  then  in  use ;  the 
number  of  those  maohioea  ia  now  greatly 
Bultiplied,  and  I  belicTe  some  of  them  are 
capable  of  printing  eight  colonrs  at  once ; 
and  the  art  of  bleaching,  dyeing,  and  finish* 
ing  have  nndergone  equal  extension  and  im- 
provement. In  the  mannfaoture  of  ateam* 
engines  there  were  only  three  or  fonr  esta* 
blishmenta  that  oonld  make  them,  and  thoee 
were  Bolton  and  Watt,  of  Soho  s  FentoOf 
Murray,  and  W  ood,  of  Leeda  i  and  Messrs. 
Sherratts,  of  thia  town.  The  engines  of  that 
day  ranged  from  three  up  to  60,  or  at  most 
70  horses'  power;  now  they  are  made  aa 
high  aa  500,  or  in  paira  from  1,000  to  1,200 
horse.  An  order  for  a  ainglc  engine  at  that 
time  was  eonsidered  a  great  work,  and  fre- 
quently took  ten  or  twelve  months  to  exe* 
eule  I  now  they  are  made  by  doaens,  and 
that  with  a  degree  of  despatch  aa  to  render 
it  no  nnoommon  occurrence  to  see  Ave  or  aix 
enginee  of  oonaiderable  power  leave  a  aingle 
establishment  in  a  month.  In  machine- 
making  the  aame  powers  of  production  are 
apparent.  In  this  department  wa  find  the 
same  activity,  the  same  certainty  of  action, 
and  greatly  increased  production  in  the  ma- 
nufdctare  of  the  smaller  machines,  than  can 
poaaibly  be  attained  in  the  larger  and  heavier 
deaoriptioii  of  work.  The  eelf'  acting,  turn- 
ing,  planing,  grooving,  nnd 


have  afforded  so  much  •ocoraey  and  facility 
for  constrnotion  as  enable  the  mechanical 
practitioner  to  turn,  bore,  and  shape  with  a 
degree  of  certainty  almost  amounting   to 
mathematical    precision.     The  mrchimical 
operaiions  of   the  present  day  oould  not 
have  been  accomplished  at  any  cost  thirt  j 
years  ago,  and  what  was  considered  impoa« 
sible  at  that  time  is  now  performed  with  a 
degree  of  intelligence  and  exactitude  that 
never  fail  to  accomplish  the  end  in  view, 
and  reduce  the  most  obdurate  mass  to  the 
required  consistency,  in  all  tboae  forma  so 
strikingly  exemplified  in  the  workshops  of 
engineers  and  machinists.    To  the  intelli- 
gent and  obserTsnt  stranger  who  vtaita  tbeaa 
establishments,  tHe  first  thing  that  strikes 
his  attention  is  the  mcchaniam  of  the  solf- 
aeting  tools  {  the  ease  with  which  they  ciit 
the  hardest  iron  and  ateel,  and  the  matbe* 
matical  accuracy  with  which  all  the  parts  of 
a  machine  are  brought  into  sbspe.     When 
theae  implementa  are  earefuUy  examined,  it 
ceases  to  be  a  wonder  that  our  steam-engioea 
and  machines  are  ao  beautifully  and  oorrectly 
executed.     We  perceive  the  most  curioua 
and  ingenious  contrivances  adapted  to  every 
purpose,  and  machinery  which  only  require 
the  attendanoe  of  a  boy  to  supply  the  mate* 
rial  and  to  apply  the  power,  which  ia  always 
at  hand.    In  oondusion,  I  would  observe 
that  it  is  an  honour  to  this  country  tikat  wa 
stand  at  the  head  of  the  engineering  and 
mechanical  profession.   It  is  an  art—- 1  would 
call  it  a  scienee— which  has  occupied  the 
attention  of  the  greatest  men  from  the  days 
of  Newton  and  Galileo,  down  to  those  of 
Watt  and  Smeaton,  and  it  now  receivea  at* 
tentive  consideration  from  aome  of  the  ablest 
and  moat  diatingniahed  men  of  the  preaent 
time.    And  of  these  I  may  instance  Ponce« 
let,  Morni,  Humboldt,  Brewater,  BabbagSt 
Dr.  Robinson  (of  Armagh),  Willis,    and 
many  others,  to  show  the  interest  that  ie 
taken  by  these  great  men  with  the  advanoe- 
ment  of  mechanical  science.    A  great  deal 
has  been  done,  but  a  great  deal  more  may 
yet  be  acoomplished,  if  by  suitable  instnie* 
tion  we  carefully  store  the  minds  of  oar 
foramen  and  operatives  with  useful  know- 
ledge, and  afford  them  these  opportunities 
essential  to  its  aeqnisitioo.    We  must  try  to 
unite  theory  with  practice,  and  bring  the 
philoeopher  into  doee  contact  with  the  prac- 
tical meehanie.  We  most  try  to  rsmove  pie- 
judiees,  and  to  eneoorage  a  sounder  systeaa 
of  management  in  the  manufactures,  design, 
and  projects  of  the  useful  arts.     When  this 
is  accomplished  we  shaU  no  longer  witness 
abortions  in  eonstruotioa,  but  a  canefuUy, 
wrll.digested  system  of  operations  fuunded 
on  the  nnerrieg  laws  of  physioal  trntb. 
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BtAMOlTB  TBVn. 

Flpoftaior  Teniiint,  of  Kiof't  College,  in 
a  rrcent  lecture  at  the  Society  of  Arta  ob 
■tonee,  Au'Diehee  lome  Ttlaabie  InforaaatioD 
on  the  means  of   diitingnithing  artifieltl 
stonei  from  real  oeee,  and  of  disCTiminating 
between  a  preeioaa  atone  of  one  kind  and 
another.   He  explained  that  there  were  eer- 
tain  phyaieal  charaetera  belonging  to  all 
minerala,  anch  aa  the  erjatalline  form,  frao- 
tnre,  hardneu,  Inatre,  eoloar,  double  refrae- 
tion,  electricity,  and  uprcific  gravity.    Thia 
latter  character  he  atrongly  recommended 
peraona  to  make  themaelvea  well  arquiinted 
with,  aa  a  aafe  and  eaay  mode  of  ascertaining 
the  different  apeciea  of  polished  gena,  rather 
than  the  common  and  dangerous  method  of 
teating  them  by  a  file,  he  having  known  ae- 
▼eral  inatancea  where  valaable  atones  had 
been  very  afrioualy  injured  by  the  latter 
proecaa;  diamonda,  for  inatance,  having  been 
broken  io  the  direction  of  the  cleavage  planea. 
Mr.  Tennant  neit  described  the  crystallised 
forma  of  the  diamond,  and  pointed  to  a  dia- 
gram illoatrating  the  modiflcatlona  of  the 
oetohedron,  dodecahedron,  cube,  &c.,  which 
are  the  usual  eryatalline  forms  of  that  anb- 
stance ;    U  i»  ntver  found  a<  a  iix-tided 
pritm.     Had  thia  been  known,  the  incident 
which  he  was  about  to  relate  would  not  have 
oeenrred : — A  person  waa  offered  200/.  for  a 
atone  (which  the  lecturer  exhibited)  that  he 
bad  picked  up  in  California,  under  the  Im- 
preaaion  that  it  waa  a  diamond;  and  the 
poaaeasor  of  it,  being  of  the  same  opinion, 
refused  Io  part  with  it  for  that  aum.    It  waa 
a  aix-aided  priam,  termlnatiog  in  a  pyramid 
at  each  end.    Neither  of  them  knew  that 
diamonda  never  assame  that  fbrm ;  and,  ac- 
cordingly, 200/.  waa  ofllsred  by  one,  and  re- 
fused by  the  other,  for  a  stone  that  was  only 
a  piece  of  crystallised  qnarts,  not   worth 
more  than  half-a-erown.    Perhapa  some  of 
hla  audience  recollected  a  beautiful  blae  stone 
that  was  labelled  "  Pbenskite  "  in  the  Rus- 
sian department  of  the  Exhibition :  much 
doubt  waa  at  first  entertained  of  its  nsture. 
One  one  occasion  several  gentlemen  were 
brought  together  to  examine  it.     Almost 
every  one  present  gave  a  different  opinion  ai 
to  the  real  nature  of  the  atone,  only  one 
called  it  by  what  turned  out  to  be  ita  real 
name.    The  Profeaaor  suggested  that  the 
aimpleat  and  aafeat  test  would  be  to  aacertain 
its  apecific  gravity,  which  was  done  as  fol- 
Iowa :  —he  firat  weighed  the  stone  in  air,  when 
its  weight  waa  562  graina ;  he  then  immersed 
it  in  water,  when  its  weight  was  404  grains. 
He  then  divided  the  first  weight  by  the  dif- 
ference, or   158  grains,  and  the  result  waa 
3*5  grains,  which  ia  the  specific  gravity  of 
topes.  He  waa  the  more  particular  in  dwell- 
ing upon  thia  matter  beeanse  he  waa  satisfied 
that  both  fa  California  and  Australia,  where 


they  were  so  intent  on  aoarehiug  for  gold, 
they  were  in  many  oaaea  flinging  diamonds 
away* 

THE  NBW  PATKNT  LAW  AMaiTOllUyT  BIU. 

The  following  Is  a  summary  of  the  dausef 
in  the  Bill  reeenlly  brought  in  by  Lord 
Colchester : — 

1.  Constitution  of  Commissioners,  of 
whom  Three  may  act,  the  Lord  Cbanoellor 
or  Master  of  the  Rolls  being  One. 

2.  Seal  of  the  Commlosloners. 

3.  Commissioners  to  appoint  Bxamlners, 
make  Rulea  and  Regulations,  which  shall  be 
laid  before  Parliament,  and  report  annually 
to  Parliament. 

4.  Treasury  to  provide  OAees. 

5.  Treasury  to  appoint  OAcers,  except 
sueh  as  the  Commissioners  are  authorised 
to  appoint. 

6.  Petition  and  declaration  to  be  accom- 
panied with  a  Proviaional  Specification. 

7.  Every  application  to  be  referred  to  One 
of  the  Lsw-offlcera. 

8.  The  Provisional  Specification  to  be  re- 
ferred to  Bxamlnera  and  invention  provi- 
aionally  protected  from  the  Day  of  preaent- 
ing  Petition. 

9.  Provision  for  Inventions  registered 
under  the  Protection  of  Inventions  Act. 

10.  Inventor  may  depoalt,  in  lieu  of  a  Pro- 
viaional Specification,  a  complete  Specifica- 
tion, auch  Deposit  to  confer  for  a  limited 
Time  the  like  RIghta  aa  Lettera  Patent. 

11.  Lettera  Patent  granted  to  the  First 
Inventor  not  to  be  invalidated  by  Proteotloa 
obtained  in  Fraud. 

12.  Commiasioners  to  advertiae  Protec- 
tion. 

13.  Application  for  Letters  Patent  to  be 
adverliaed,  and  Examinera  to  report  en  In- 
vention to  Law-officer. 

14.  Lawofflcer  to  refer  Specification 
and  Objectlona  to  an  Examiner  for  his  Re- 
port. 

15.  Appeal  to  Law-officer  and  Power  to 
give  Coata. 

16.  Warrant  of  Law-officer  for  sealing 
of  Patent.    Writ  of  Scire  Facias. 

17.  Saving  of  the  Royal  Prerogative. 

18.  Letters  Patent  to  be  made  aubject  to 
Avoidance  on  Non-fulfilment  of  oertabi  Con- 
dltions. 

19.  Letters  Patent  for  the  whole  of  the 
United  Kingdom,  the  Channel  lalands,  the 
Isle  of  Man  and  the  Coloniea,  to  be  issued 
under  tlie  Great  Seal. 

20.  Lettera  Patent  not  to  be  iaaued  after 
Three  Months  from  Date  of  Warrant. 

21.  Lettera  Patent  not  to  be  leaned  after 
the  Expiration  of  Protection  given  by  tUs 
Act. 

22.  If  Letters  Pgtent  be  destroyed  or 
lost,  other  Letters  Patent  may  be  issued. 
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23.  Letters  Patent  maybe  dated  as  of 
the  Day  of  the  Application. 

24.  Letters  Patent  where  ante-dated  to 
be  of  the  same  ralidity  as  if  sealed  on  the 
Bay  of  the  Date. 

25.  Use  of  Invention  abroad  to  have  the 
like  effect  on  Letters  Patent  as  use  or  Pab- 
lication  in  the  United  Kingdom.* 

26.  Specifications  to  be  required  to  be 
filed  in  the  Office  of  the  Commissioners. 

27.  Specifications  and  Drawings  to  be 
filed  ;  extra  Copies  of  Drawings  to  be  left 

28.  Copies  of  Specifications  to  be  open 
to  Inspection. 

29.  Specifications  and  other  Documents 
to  printed  and  published. 

30.  Bnrolments,  &c.,  may  be  remoTcd  to 
the  Office  of  the  Commissioners. 

31 .  Commissioners  to  cause  Indices  to  be 
made  to  Old  Specifications,  &c.,  such  Spe- 
cifications, &c.,  may  be  printed,  and  pub- 
lished. 

32.  Printed  Copies  to  be  Evidence. 

33.  Register  of  Patents  to  be  kept 

34.  Register  of  Proprietors  to  be  kept 

35.  FaUification  or  Forgery  of  Entries 
in  Register  of  Proprietors  a  Misdemeanor. 

36.  Entries  m^ybe  eipunged  and  Taried. 

37.  Provisions  of  5  and  6  W.  4.  c.  83., 
7  and  8  Vict.  c.  69.,  as  to  Disclaimers  and 
Memoranda  of  Alterations,  to  apply  to 
Patents  under  this  Act.  Applications  for 
Diaci aimers  and  Caveats  relating  thereto  to 
be  lodged  at  Office  of  Commissioners. 

38.  Provisions  of  5  and  6  W.  4.  c.  83.. 
2  and  3  Vic.  c.  67.,  7  and  8  Vic.  c.  69.,  as 
to  Confirmation  and  Prolongation,  to  apply 
to  Patents  under  this  Act. 

39.  In  Actions  for  Infringement  of  Let- 
ters Patent,  particulars  of  the  breaches,  and 
of  grounds  of  invalidity,  to  be  delivered,  sod 
no  evidence  allowed  not  mentioned  therein. 

40.  Courts  of  Common  Law  may  grant 
Injunction  in  case  of  Infringement. 

41.  Particulars  to  be  regarded  in  Taxation 
of  Costs. 

42.  Payments  and  Stamp  Duties  on  Let- 
ters Patent  to  be  as  in  Schedule. 

43.  Duties  to  be  under  Management  of 
Commissioners  of  Inland  Revenue. 

44.  Alt  Monies  received  to  be  paid  into 
Consolidated  Fund. 

45.  Nothing  in  this  Act  to  prevent  Pay- 
ment of  Pees  to  Law-officers  in  cases  of 
Appeal,  &c. 

46.  Fees  and  Salaries  of  Officers. 

47.  Sums  for  defraying  Salaries  and  Ex- 
penses under  this  Act  to  be  paid  out  of  Mo- 
nies to  be  provided  by  Parliament. 

48.  Prof  idiog  for  Compensation  of  Per- 
ons  afiiected  by  this  Act. 

*  Ob  tliU  iut^t  tM  the  abl«  lattar  of  Dr.  Nor- 
mandy In  anothrr  part  of  our  prcMnt  Number. 


49.  Account  of  Salaries,  Fees,  and  Com- 
pensation allowances  to  be  laid  before  Par- 
liament. 

50.  Act  not  to  extend  to  Letters  Patent 
on  Applications  before  parsing  of  this  Act. 

51.  Letters  Patent  for  England,  Scotland, 
or  Ireland. 

52.  Forms  in  Schedule  may  be  used. 

53.  Interpretation  of  Terms. 

54.  Short  Title  of  Act. 

[The  Schedule  of  Fees  and  Stamp  Dutiea 
is  the  same  as  that  to  the  Government  Bill 
of  last  Session,  which  we  have  already  given, 
(seep.  117,  vol.  Iv.)] 


8PSCI7ICATI0M8  OV  BNOLT8H  PATBNT8  BN- 
KOLLBD  DURING  THE  WXBK  BNDINO 
APRIL  8,  1852. 

Jambb  Warrbn,  of  Montague- place, 
Mile  End-road.  For  improvemtntt  appUca- 
ble  to  railwayt  tnul  rmiway  carriagn,  and 
improvemtnit  in  poving.  Patent  dited  Oc- 
tober 2,  1851. 

Chimw, — 1.  Several  forms  of  sleepers. 
(The  principle  adopted  in  all  is  that  of  mak- 
ing the  sleeper  in  the  form  of  a  prism, 
with  feathers  or  strengthening  pieces  trans- 
versely.) 

2.  The  application  of  a  bridge  rib  on  the 
same,  for  better  seating  the  lower  flange  of 
the  rail. 

3.  The  perforating  or  grating  the  aides  of 
sleepers  to  effect  drainage. 

4.  A  peculiar  form  of  chair,  by  which  the 
use  of  reefs  is  dupensed  with. 

5.  A  clip  chair,  which  tightena  on  the 
rail  by  passing  traffic 

6.  A  peculiar  form  of  joint  clip  (for  oon- 
nectug  the  ends  of  rails  together.) 

7.  An  elastic  locking  buffer  (which  con- 
sists of  a  wedge-formed  buffer  taking  into 
a  suitably-formed  counterpart  constructed 
of  springs.) 

8.  A  sledge-van  to  be  used  as  a  break  (by 
being  lowered  on  the  rails  when  it  ia  desired 
to  stop  the  train.) 

9.  The  adaptation  of  pumps  to  an  ordi- 
nary locomotive  engine,  so  as  to  convert  it 
into  a  fire-engine.  (When  in  uae,  the  engine 
will  be  raised  above  the  raib  so  as  to  permit 
of  the  wheela  revolving  freely,  and  of  all 
the  power  being  applied  to  the  working  of 
the  pumps.) 

10.  The  use  of  a  wheel  acted  on  by  the 
wheels  of  a  train  of  carriages,  or  an  engine, 
or  by  a  sledge  attached  to  the  last  carriage, 
of  a  moveable  rail  opened  by  the  same 
means,  and  of  a  jointed  rail  depressed  by 
the  same  means,  or  by  a  cam  Mttached  to 
the  last  carriage  for  the  purpose  of  exhibit- 
ing signals  on  railways,  and  the  general 
arrangements  described  for  that  purpose. 
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11.  The  me  of  a  wheel  icted  on  by  the 
flanges  of  the  wbeeli  of  a  train  of  carriages 
or  an  engine,  or  by  a  sledge  or  cam  attached 
to  any  of  the  carriages,  of  a  cam  acted  on 
by  the  same  means,  of  a  sliding  rail,  and  of 
a  jointed  rail  acted  on  by  the  aame  means, 
for  the  purpose,  with  the  intervention  of 
suitable  mechanical  arrangements,  of  ring- 
ing a  bell,  striking  a  gong,  or  discharging 
detonating  componnds. 

12.  The  application  of  a  self-acting  break 
hinged  or  Jointed  to  the  back  frame  of  rail- 
way carriages  (to  prevent  slipping  or  re- 
tardation in  aseending  inclines.) 

13.  Hie  use  of  jointed  rails,  or  of  a  alid* 
ing  rail  acted  on  by  cams  or  rollers  attached 
to  the  engine-framing,  to  open  or  shut  the 
points  or  switches  of  a  railway  (and  thus 
render  the  attendance  of  a  switchman  none- 
cessary.) 

14.  A  peculiar  form  of  sledge-break,  with 
counterweights  (for  gradually  stopping  a 
train  of  carriages.) 

15.  The  use  in  pavement  of  pegs  of  wood, 
iron,  or  other  material,  resting  on  or  in- 
serted in,  or  attached  to  an  iron  bed- plate. 
In  conjunction  with  suitable  material  to  fill 
in  between,  but  not  the  use  of  the  materials 
without  the  pegs.  (The  materials  employed 
are  broken  granite  and  other  stone  rammed 
in  between  the  pegs,  or  grouted  in  with 
asphalte.) 

16.  The  application  of  the  pegs  to  form 
designs  or  letters  on  the  surface  of  the  pave- 
ment. 

Thomas  Cussomb,  of  Bunhill-row.  F^ 
i9qnro9€WMtti  in  amammtinf  woven fybrie* 
Jmr  bookbinding.  Patent  dated  October  2, 
1851. 

These  improvements  consist  in  applying 
the  process  of  marbling  to  the  ornamenting 
woven  fabrics.  The  fabrics  which  the  pa- 
tentee prefers  to  employ  are  those  which 
have  been  stiffened  and  glssed  by  pressure 
or  otherwise,  but  the  fabrica  may  also  be 
used  in  an  unstiffened  state.  The  proeeaa 
of  marbling  is  performed  in  precisely  the 
same  manner  as  when  paper  is  used,  and 
the  workman  preparea  his  trough  of  liquid 
and  lays  the  colours  thereon,  as  when  ope- 
rating on  paper.  He  then  applies  the  woven 
fabric  to  the  floating  colours  with  the  glased 
aide  downwards,  and  afterwards  raises  the 
fabric  and  dries  the  same.  When  it  is 
finished  by  glazing,  or  if  the  pressure  neces- 
sary for  this  operation  would  prove  injurious 
to  the  pattern,  the  fabric  is  sised  instead. 
In  order  to  give  diversity  to  the  effect  pro- 
duced on  the  marble  side  of  the  paper,  the 
workman  may  uae  a  rake  or  comb,  as  is 
well  understood  in  the  trade,  or  he  may 
use  a  bar  with  pouts  projecting  downwards ; 
by  introducing  which;  into  the  floating 
colours  and  moving    the  same   along,  a 


curled  effect  will  be  produoed  in  the  saarb* 
ling.  In  conclusion,  the  patentee  observesi 
that  the  novelty  of  this  invention  consists 
in  Applying  the  process  of  marbling  to  woven 
fabrics. 

William  Hbnrt  Ritcbib,  of  Kenning* 
ton,  gentleman.  Fitr  im]tr09ementi  in  or- 
nmmmting  gUut.  (A  communication.)  Pa* 
tent  dated  October  2,  1851. 

The  method  usually  adopted,  when  orna- 
menting glass '  with  enamel,  has  been  to 
spread  the  enamel  over  the  surface  of  the 
glass  in  a  semi-fluid  state,  and,  when  dry, 
to  remove  or  scrape  off  portions  therefrom 
according  to  the  design  or  pattern  to  bt 
produoed.  And  sometimes  lace,  or  other 
open  or  reticulated  fabric,  has  been  em* 
ployed  to  produce  a  pattern  or  design — the 
enamel  in  such  case  being  applied  to  those 
portions  of  the  glass  which  are  left  unoo- 
vered  by  the  substantive  parts  of  the  lace  or 
reticulated  fabric  used. 

According  to  the  method  sought  to  be 
secured  by  the  present  patent,  lace  or  other 
reticulated  or  perforated  fabric  is  also  em- 
ployed, but  in  a  different  manner  from  wluit 
it  has  been  heretofore.  In  this  process,  then« 
the  glass  is  first  covered,  as  in  the  ordinary 
method,  with  semi-fluid  enamel,  white  or 
coloured,  which  is  allowed  to  dry,  and  when 
dry  a  piece  of  lace,  stretched  in  a  frame,  ia 
placed  in  contact  with  the  enamel-oovered 
surface,  and  kept  pressed  down  by  weights, 
and,  with  a  soft  brush,  those  psrts  of  the 
surface  which  are  left  uncovered  by  the  open- 
ings or  perforations  in  the  Isce  or  other  reti- 
culate material,  have  the  enamel  removed 
from  them,  after  which  the  lace  is  raised 
from  contact  with  the  glsss,  and  the  glass  is 
submitted  to  heat,  so  as  to  fuse  and  fix  the 
enaicel,  and  subsequently  annealed  in  the 
manner  ordinarily  practised.  The  same 
method  of  procedure  will  also  be  followed 
when  perforated  paper  or  other  material 
than  lace  is  used  for  producing  in  enamel 
ornamental  patterns  on  glus. 

CtotBi.— The  mode  described  of  orna- 
menting glass,  whereby  lace  and  other  per* 
f  orated  or  reticulated  fabrics  or  materials  are 
used  when  removing  parts  of  the  enamel  or 
ornamenting  material  from  the  glass. 

William  Hodos,  of  St  Austell,  Corn- 
wall. For  improvemenit  in  the  manufaehtre 
o/fflau,  china,  proeelain,  earthenware,  and 
artificial  ttone.  Patent  dated  October  2. 
1851. 

Mr.  Hodge's  improvements  consist  in  the 
employment  in  the  above-stated  manufac- 
tures of  the  material  known  as  hornstone 
porphyry,  otherwise  called  elvan  or  free- 
stone, wfcdch  has  never  hitherto  been  used 
for  the  purpose. 

For  the  manufacture  of  glass,  the  elvan 
is  to  be  reduced  to  powderi  and  to  be  mixed 
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witli  tli«  oth«r  pidreriitd  Batsritli  ia  tha 
m«Uing»pot|  and  m  the  oonititaintf  of 
•If  an  are  sUnx  ia  eoMbinatioo  with  potath 
and  alam  in  diffarent  proportiom,  it  will  be 
foaad  a  material  well  adapted  for  glati  mak* 
inf.  The  proportion  of  eivaa  eoiplof  ad  will 
▼ary  aceording  to  the  qaaUcj  of  glaai  to  be 
prtducad,  and  the  natare  of  the  niaterial  will 
determioe  the  qaaaticy  of  Aaor  ipari  lead, 
potaahf  or  other  flax,  for  fasing  the  aane. 
Thu,  when  the  proportion  of  eUez  ia  larger 
M  incrMied  qnantitj  of  Aaor  apar  will  ha 
rtqnired,  and  ao  with  other  flaxes.  The 
•Ivan  doaa  not  generally  for  thia  nee  nquirt 
to  be  waahed  after  being  pttlTeriaed,  bat  It 
■Mf  aomettaiee  be  found  neeeaearf  to  anb* 
aait  it  to  thia  operation. 

For  the  manufaetore  of  diina,  porcelalni 
•ml  earthenware,  the  elran  ia  rednoed  to 
powder»  and  brooght  to  a  plaitlc  itatOf  when 
It  ia  monlUed  in  the  naaal  waj,  and  then 
dried  and  fired  aa  coatomary.  The  elran 
way  be  need  alone,  or  may  be  eonbined  with 
•hiaa  oiay,  or  inch  other  matenaid  aa  are 
oommonly  used  in  earthenware  or  china 
Manalhctttring  i  and  aooording  to  the  qaan« 
tity  in  which  it  ie  oaed,  ao  will  the  eluraoter 
of  the  manafactnred  article  More  or  leaa 
reeeaible  that  of  atone-ware.  The  elran 
may  also  be  need  for  maidog  glaxea  In  the 
MOM  manner  aa  other  aaatertala  are  now 
^  onployod  for  the  same  parpoee. 

For  prodaeing  artificial  atone,  the  elran 
way  be  need  aione  or  in  oombtoation  with 
gftalte  or  other  aimilar  atone  or  anbatanoe 
in  broken  fragmenti,  or  redaeed  to  a  pow- 
dery oondition.  The  nuteriali  baring  been 
nixed  together,  are  bronght  to  a  plastic  eon* 
dition,  moulded  into  blocks,  dried  and  fired 
In  the  msaal  way. 

Although  in  the  manafiuture  of  artielee 
of  ohina,  porcelain,  and  earthenware,  tiM 
eiran  ie  above  directed  to  be  powdered  and 
bronght  to  a  plastic  condition,  and  moulded 
Into  tne  form  of  article  to  be  produced,  it  is 
Bererttieleas  capable  of  being  worked  in  a 
puWerined  or  disintegrated  condition,  and 
applied  to  the  manufacture  of  articles  by 
diee  and  preasure,  the  method  of  doing 
which  la  well  understood. 

GteMi.  — The  application  of  homatone 
porphyry,  otherwiae  called  eWan  or  freeetone, 
to  the  manufacture  of  gl^ss,  ohina,  porce- 
lain, earthenware,  and  artiftmai  stone. 

Lbman  Baker  FiTcnxn,  of  byracuse. 
New  York,  United  States,  geutlemao.  #br 
in^preetaitfito  m  maeMintr^  Jor  rtgulating 
muitpe^powtr  tmgmet.  Fateut  dated  Octo- 
ber 2,  1061. 

Cfoims.-^l.  The  general  arrangement  of 
•pparaios  deacnoed  tor  regnlaung  motire- 
power  eogioea. 

2.  Applying  the  motion  commonicated  to 
n  plunger  by  a  Ibrce-pump  to  actuate  the 


out-off  ralvia  of  atoam  and  other  mothre- 
power  engines. 

3.  Actuating  the  ralve  which  gorems  the 
supply  of  steam  or  other  mottre- power 
agent  to  the  engine  to  be  regulated  by  meana 
ol  adjattable  tappets  harin;  a  reciprooating 
motion* 

4.  A  peculiar  mode  of  mountlag  and  nd* 
juating  disc-valrea. 

Etixnnb  ALBXANonn  Aumamd,  of  Parla. 
Jbr  in^mottiNen/s  in  tk§  mod9  ^  diitUiing 
and  frM/iny  oTj^antc  andtfaneer  and  Mrasi- 
nenff  maf fart,  and  in  f  Ae  irwtmtnt  9f  iMr 
produeU,  tofHktr  with  $k§  ^fparaimi  naetf 
/hr  ikt  §md  fmrp9§m.  Patent  datnd  De- 
oember  19, 1851. 

It  ia  weU  known  that  when  organic  aub- 
atanoes,  such  aa  wood,  coal,  fata,  gum  realna, 
home,  hidee,  and  animal  wsate  ^  all  aorts, 
are  heated  in  a  closed  veasel,  decompositton 
ensues  with  the  production  of  TolatUe  bodiea, 
which  are  aablimed,  and  of  a  aolid  reeiduum, 
which  remAins  in  the  restel  i  the  same  aleo 
oecura  whan  bituminooa  ore  Is  used— Hbe 
residuum  in  this  case,  however,  being  the 
aandy  or  earthy  anbstaace  which  eerved  aa 
the  toasts  of  the  ore,  while,  in  the  former 
eaae,  it  ia  charcoal  more  or  lees  pure.  The 
other  products  of  this  distillation  are  of 
▼arlooa  kiatfa  |  namely  gaa  and  TapoufS,  wfaieh 
are  condeneed  into  vinegar,  water,  eaaeooes, 
ooaUtar,  &c,  and  the  proportions  la  wtiioh 
they  are  obtained  will,  of  oourse,  rary  with 
the  nature  of  the  aubatances  operated  on. 

Attention  has  been  directed,  in  different 
trades,  to  the  best  modes  of  coUeeting  in- 
creaaod  proportions  of  Cfrtain  of  theee  pro- 
ducts at  the  vxpenae  of  the  othera  i  thna  the 
vinegar  manufacturers  use  wood,  which  they 
diatii  at  a  low  temperature,  while  gas*  ssaker 
use  ooal  at  a  high  temperature,  in  order  to 
obtain  aa  large  a  proportion  of  gas  aa  pas* 
aible  without  producing  ammonia  or  ooal- 
tar.  Sometimee  it  is  an  object  to  prodaoe 
oil  and  oituminooa  matters,  and  for  thia  pur- 
pose bitumiuutts  ores,  resinoas  suDsuuoee, 
and  the  inferior  deacriptiona  of  coal-tar,  are 
need.  The  invention  of  the  patentee  relatea 
to  the  distilling  of  theee  aubstanoea,  and  ia 
founded  on  ttie  consideration  that  the  de- 
ments of  the  gaa  and  tar  being  tiie  aame,  It 
ie  poesibU  to  oouin  the  one  from  the  other  i 
that  is,  gaa  from  tar,  and  from  gas  In  con- 
tact witn  tar  a  liquid  product  rich  in  hydro- 
gen, which,  by  disavlviug  in  the  tar,  modifiee 
iu  character.  In  this  new  syatem  of  work- 
ing, the  volatiUaed  gases,  iustead  of  bbing 
condensed  as  usual,  are  made  to  paes  through 
boiling  tar,  or  hydrucartoooaceons  matter,  so 
as  to  otocau  a  reduced  quantity  of  gee,  and 
a  naw  product  by  the  absorption  of  puri  of 
the  ga*  m  the  tar  or  tar-oil  uaed. 

The  distiUatlMi  of  the  bltumlnoiu  mattcn 
ia  oondneted  aa  follows  c— The  mattora  aro 
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plaoad  in  omm,  which  are  introduced  Into 
two  or  more  open-ended  retorts  plaoed  tide 
by  side  in  the  Mine  fsroeot.  At  both  ends 
of  the  retorts  «rc  prorided  condensing  spps- 
ntas,  divided  into  three  compertBaents,  esoh 
oontsininf  pyrogenic  oil  of  a  B]>eciflo  grnTity 
0*1^0  to  9*96,  whieb,  during  the  working  of 
the  •ppsratnst  is  raised  to  different  degrees 
of  heat,  and  throngh  whieb  snocessiTSly  tbe 
gases,  on  escaping  from  tbe  retorts,  are 
oansitd  to  pass,  so  that  portions  are  con- 
densed therein,  while  the  nncondensable 
gases  are  oondacted  away  to  a  gasomster 
for  being  burnt  or  otherwise  used.  The 
condensing  apparatus  being  so  contrived 
that  it  shall  be  of  different  degrees  of  heat 
in  the  different  compartments,  the  prodnets 
contained  in  them  will  be  found  to  be  of 
various  deoaitiei — the  lighter  end  most  vo- 
latile being  in  that  part  of  the  condensing 
apparatus  where  the  temperature  Is  lowest, 
and  the  heavier  products  being  in  that  where 
the  heal  is  more  directly  applied.  When 
tbe  nature  of  tbe  working  will  not  admit  of 
the  above  apparatus  being  used— sa,  for 
Instsnce,  in  manufacturing  coke— the  gases 
may  be  caused  to  traverse  a  vertical  shaft 
full  of  pebbles,  through  or  among  which 
the  hot  oil  is  cauaed  to  trickle.  The  pro- 
ducts obtained  by  this  operation  would  be 
treated  tbe  same  as  those  from  the  process 
just  described. 

For  the  purpose  of  purifying  and  deco- 
lorizing the  light  oils  thus  obtained,  the 
patentee  adds  to  them  about  1  per  cent. 
of  nitrous  sulphuric  acid,  which  is  poured 
gradually  in,  so  as  to  prevent  heating  of  tho 
■lizture,  tbe  oil  being  kept  the  while  in  a 
state  of  agitation.  After  a  tbort  time  the 
oil  clears  itaelf,  and  the  colouring  matter  is 
depoMted )  the  oil  is  then  decanted,  and 
washed,  first  with  lime-water,  and  afterwards 
with  water  alone,  after  which  it  is  distilled 
in  combination  with  a  concentrated  saline 
solution  (composed  of  equal  weights  of  an 
alkaline  chloride  and  nitrate,  such  as  sea- 
salt  and  saltpetre),  in  order  to  absorb  any 
sulphurous  acid  that  may  atill  remain  in  it, 
and  to  produce  steam,  by  which  the  distill- 
ing operstion  is  found  to  be  facilitated. 
Tot  tbe  purpose  of  conducting  this  process, 
the  patentee  makes  use  of  a  modification  of 
the  calcining  apparatus  before  mentfoned. 
Instead  of  using  nitrous  su  phuric  acid  for 
rectifying  the  light  oil,  concentrated  sul- 
phuric acid,  with  peroxide  of  manganese, 
may  be  employed,  or  acid  and  permanga- 
nate, or  chromate  of  potash,  or  any  suitable 
oxidising  body.  Instead  also  ot  t^e  above- 
men  lioned  saline  solution,  a  melted  mixture 
fft  anhydrous  hme  and  potash  may  be  snb- 
■UMted,  and  tho  oil  cnttsid  to  comg  In  aoft« 
•set  ivltk  tiM  saati  whitk  !•  wiii  adaptti 


for  oombining  with  any  sulphurous  add  and 
elearing  the  oils. 

The  heavy  oils  are  treated  by  mixing  them 
with  about  1  per  cent,  of  nitrous  sulphu- 
ric acid,  or  of  the  above  oxidising  mixtures, 
and  allowing  them  to  stand  for  a  short  time. 
Tho  liquor  ia  then  decanted,  and  washed 
repeatedly  with  warm  lime-water,  after  which 
tho  oil  is  mixed  with  about  3-7ths  by  weight 
of  fixed  oil,  such  as  rape  oil,  &c«,  with  the 
addition  of  about  2  per  cent,  of  the  oxidis- 
ing mixture.  The  whole  is  then  sgitatad 
until  it  becomes  of  a  rich  Tiolet  colour 
The  patentee  now  again  uses  weak  lime  solu- 
tion, or  steam,  which  precipitates  the  sul- 
phurous acid,  and  he  filters  the  liquid,  when 
tbe  oil  will  bo  found  to  have  become  of  a 
yeUow  colour,  and  perfectly  transparent. 
The  sepsration  of  the  aoid  is  a  slow  process, 
and  to  effect  it  perfectly  it  is  neoessary  to 
wssh  repeatedly,  and  allow  the  mixture  to 
stand  two  or  three  days  after  each  washing. 
Anoiher  process  for  treating  these  heavy  oila 
is  as  follows :'— Tbe  patentee  mixes  the  fixed 
oils  sfter  the  second  addition  of  oxidising 
matter,  and  he  then  decants  the  liquor, 
washes  it  with  slightly  slkalited  water,  and 
places  it  in  a  sand-bath  heated  to  shout  390"* 
Fahr.  for  about  six  hours. 

The  heaviest  oil  may,  without  any  prepa- 
ration, be  used  as  a  grease  for  machinery  and 
carriages,  or  it  may  be  distilled  to  any  re- 
quired degree  of  concentration.  A  solid  gresse 
msy  be  produced  by  mixing  the  heaviest  oil 
with  about  10  per  cent,  of  resin  or  of  a  fixed 
oil  or  fat,  and  treating  the  mixture  with  asolu- 
tion  of  lime  and  potaah,  or  liuie  and  soda,  at  a 
heat  of  212°  Fahr.,  and  agitating  continually 
until  the  mixture  beeomes  mixed.  When 
cold,  tho  eompomid  grease  ie  of  a  brown 
colour,  and  fit  for  greasing  carta  or  railway 
carriages. 

C/ciffit.-— 1.  A  mode  of  calcining  or  dis- 
tilling solid  organic  substances  or  bitumin- 
ous matters,  by  placing  the  same  in  earthen- 
ware or  metal  cases,  and  introducing  the 
cases  into  tbe  retorts  instead  of  pineing  the 
substanoss  directly  into  the  rslorts. 

2.  A  mode  of  collecting  tho  Tolatile  pre- 
dicts fram  tbe  ealeinstien,  by  which  the  said 
products  are  made  to  pass  thnmgh  hot  pyro- 
genic oil,  whereby  a  part  of  the  unoondena  • 
able  gas  is  transformed  into  eondenaable 
▼apeort,  and  those  vapours  are  oondenacd 
into  liquids  of  dtffereot  densitios  by  passing 
through  vases  differently  bested. 

3.  The  several  described  methods  of  treat- 
ing the  light  oils,  heavy  oils,  and  bituminous 
Bsatters  by  means  of  tbe  bpecified  chemical 
processes  when  working  tbe  apparatus  de- 
sorlOed* 

4.  Attodoofditcfillivinykhidofllqidd 
•fgattig  ittbatiBM  and  Mtnminonn  mntteri 
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•imilar  to  that  claimed  for  dry  ivbttanoM, 
bat  with  this  differeoce,  that  instead  of 
pladof  iotide  the  retorti  open  ctieB  con- 
taining the  solid  sobstanoe,  a  closed  case 
inside  the  retort,  with  suitable  opeoiogc,  is 
employed,  the  ssid  case  being  connected 
by  any  suitable  providing  contriTance,  such 
as  described,  with  the  vessel  containing  the 
liquid  substances,  which  is  preferred  to  be 
placed  outside  the  retort;  and  further,  a 
particular  contriTanoe  for  heating  the  liquid 
substance  on  its  way  from  the  retenroir  in 
the  case. 


Tlie  use  of  a  closed  case  with  aide  opttt- 
ings,  such  as  used  for  distilling  liquid  sub- 
stances, may  be  preferable  to  open  caaaa  for 
the  working  of  bituminous  or  asphaltic  solid 
ore.  In  treating  such,  the  patentee  adds 
about  10  per  cent,  of  light  oil,  and  heats 
the  retort  to  390"*.  The  oil  disaolTCs  the 
bituminous  matter,  and  vapours  are  formed, 
and  the  liquid  forced  from  the  cases  into 
receivers,  where  it  is  coueeotrated.  Whes 
BO  more  liquid  comes  over,  the  case  is  with- 
drawn, and  will  be  found  to  contain  only 
the  earthy  basis  of  the  ore. 
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Witliam  Earnshaw  Cooper,  of  Mottrun,  Chester, 
tallow-chandler,  for  certain  Improvements  in  the 
mannikcture  of  eandiei  and  candle-wieka,  and  in 
the  machinery  or  apparatus  employed  therein. 
April  2;  six  months. 

Joseph  Pimlott  Oates,  of  Lichfield,  Stafford,  sur- 
feon,  fur  certain  improvements  in  machinery  for 
manufkcturing  bricks,  tiles,  quarries,  drain-pipes, 
and  such  other  articles  as  are,  or  may  be  made  of 
clay  or  other  plastic  substances.  April  6;  six 
months. 

Samuel  Fox,  of  Stocks  Bridge-works,  Deepear, 
near  Sheffield,  for  improvements  in  umbrellas  and 
parasols.    April  6;  six  months. 


William  Watson  Pattlnson,  of  Felling. new- 
House,  Gateshead,  manufaoturing  ehemiat,  for 
improvements  in  the  manufacture  of  chlorine. 
April  6;  six  months. 

Moses  Poole,  of  the  Patent  Bill-office,  London, 
gentleman,  for  improvements  In  covering  wires  for 
telegraphic  purposes.  (A  communication.)  April 
S;  six  months. 

John  Walter  De  Longneville  Giffard,  of  Sole- 
street,  Uncoln's  inn,  Banister-at-law,  for  improve- 
ments in  fire-arms  and  projectiles.  April  6;  six 
months. 


WEBKLT   LIST  09  DI8ION8  FOR  AUTICLSS   OT   UTILITY   EKGISTBRKD. 

Date  of    No.  in 
Regislra-  the  Re- 

tion.     gister.    Proprietors'  Names.  Addresses.  Subjeets  of  Deslga. 


April  2 
S 


ssos 

8204 
820ft 


W.  S.  Adams. 


Haymarket Sponging-pan  or  bath. 

N  The  Utilitarian,  or  hay  aad 


'!ST!?«*JL^*?SSfJi:\  Tavislock.stroet.Covent^raidin. 
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straw  •  cutting  machiae 
wlthcom<rushInf  maehiae 
combined. 


John  Dangerfield   HiU-top,  West  Broomwich Safety-valve  and  vrater  indi- 
cator for  steam  bollert. 
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BBOWir't  VAVBIf?  BOTAAT  BICNIBll. 

(From  a  Ck>rrMpondeiii.) 

Tm  impTOTfed  tilUll|  inittntaieiil,  •f  wfaioh  Mtae  AMMmit  was  giTea  in  tfw  AfM&. 
Mag,  of  last  week  (p.  2^7),  seems  deserting  of  t  grestef  degree  of  attention  than  it 
is  likeljr  to  receive  at  the  hands  of  agriculturistSi  from  the  undistinguished  manner 
in  which  it  was  there  presented  to  their  notice.  It  is  hy  far  the  most  noTel  contri- 
bution to  this  numerous  class  of  machines  which  has  jet  appeared,  and  is  ako  of  a 
much  UkelUr  character  than  most  If  the  comminuting  and  sttMig*up  of  the  soU 
be  the  great  object  to  be  accomplished  by  such  iraplements*-as  it  aftturedlj  is— it 
would  be  difficult,  indeed,  to  name  one  which  can  be  compared  with  this  for  effleiency 
and  rapidity  of  action.  It  is  hoped,  therefore,  that  a  place  will  be  ftmnd  for  die 
accompanying  sketches  illustrative  of  the  construction  of  the  Bliehine,  and  to  some 
practical  details  not  to  be  found  in  the  inventor's  specifioatldn.  lAiey  are  forwarded 
to  the  Editor  by  one  having  no  interest  whatever  in  the  intention  apart  from  that  of 
the  public,  but  whose  all  is  staked  on  the  prosperity  of  agrieulturcy  tod  whose  vrishes, 
therefore,  are  bound  up  in  its  improvement. 

Fig.  1  is  a  plan  or  bird's-eye  view  of  this  machine ;  and  llg.  2  a  horisontal  section 
of  it.  Only  two  rows  of  cutters  are  here  shown ;  but  it  will  be  readily  understood 
that  this  number  may  be  increased,  as  also  that  the  position  of  the  cutters  in  respect 
to  one  another  may  be  varied  at  pleasure.  Either  horse  or  steam  power  may  be 
employed  to  work  it,  but,  in  either  case,  the  wheels  are  so  disposed  that  they  shall 
alrays  bear  on  new  or  uncut  ground,  on  which,  of  course,  the  least  tractive  force  Is 
required. 

The  weight  of  the  whole  (3-horse  power  steam  engine  includedj  will  not  exceed 

two  ton$f  to  draw  which  four  horses  will  be  amply  sufficient,  especially  as  the  ateito 

power  cuts  its  own  way,  and  the  horses  have  only  to  draw  the  weight  of  the  msshiae 

and  engine,  and  not  to  force  the  cutters  through  the  earth,  as  they  do  the  coulter  of  a 

ploij^h.    Therefore,  the  rate  of  progress  over  the  ground  will  be  in  proportion  lo 

the  velocity  with  which  the  cutters  revolve,  which  may,  in  most  cases,  be  reckonCNl 

as  ai  least  double  that  with  which  an  ordinary  plough  can  be  pushed  on  the  old  plto 

of  main  force  through  the  soil. 

The  width  of  soil  which  the  revolving  cutters  can  work  (with  8-horse  po#er 
.engine)  will  be  ten  feet  at  a  time.  For  fifteen  cutters  of  three  inches  in  diameltr 
and  fifteen  cutters  of  five  inches  in  diameter  equal  10  feet.  The  reason  why  the 
forward  cutters  are  made  smaller  than  the  hinder  cutters  is,  that  the  forward  ones 
enter  and  cut  the  earth  with  solid  earth  on  each  side  of  their  passage,  but  the  hinder 
ones  cut  the  solid  earth  with  loose  earth  on  each  side  of  their  path,  and  consequently 
they  can  work  easier.  Cutters  of  all  varieties  in  point  of  shape  and  size  can  be  fitted 
into  the  sockets  of  the  revolving  spindles. 

The  work  done  will  necessarily  vary  with  the  sort  of  power  used  and  the  nature 
of  the  soil ;  but  it  is  important  to  observe,  that  whatever  is  done,  u  done  ai  amc§, — 
no  second  ploughing  or  any  harrowing ;  tof  the  earth  is  completely  cut  up  and  pul- 
verised by  the  cutters,  so  as  to  admit  at  once  of  the  free  passage  of  air  and  rain, 
there  being  no  hardened  substratum  left  at  the  bottom  of  the  furrow,  as  in  ordinary 
ploughing,  to  hold  the  water. 

A  further  advantage  attending  this  machine  will  be  found  to  be  that  it  may  be 
applied  in  seasons  when,  owing  to  the  hardness  of  the  ground,  the  present  agri- 
cultural implements  are  not  at  all  available. 

•  .  Anmieouu 

Afril  1%,  1U2. 


803 


TaBULAR  SJAPifiNBIOIt   BEXDOB  OTCE  TBI  VTB. 


[This  bridgt>  wlilfth  it  now  in  ib«  eonrM 
of  eonitnidtioa  to  oarry  the  Sonth  Wales 
Rtilirey  over  the  Wye,  at  Chepstow,  U 
a  modiAeation  of  the  plan  designed  by 
Mr.  Plurbairn,  and  adopted  by  Mr.  Stephen- 
son, for  the  eetebrated  Britannia-bridge  oter 
the  Menai  Strdts.  Mr.  Bmnel  snspendl 
hit  main  tube  by  ohaios  $  Mr,  SteplieasQn 
also  proposed  to  do  the  sasie  thing*  but  was 
dlsinaded  from  it  by  Mr.  Fairbaim  as  being 
a  contriTanoe  Inoonsistent  with  the  tubular 
thooryi  and  of  no  praetioal  utility.  We 
extraol  the  IbUowing  particulars  from  the 
Reports  of  the  progress  of  the  undertaking 
given  in  the  Timet.— £d.  M.  M.] 

Ckip$t9W,  Jprii  7,  185a. 

Tfao  biidgo,  when  oomploted,  will  be  in 
length,  from  bank  to  bank,  610  feet.  It  will 
bo  of  four  spana,  throe  of  about  160  feel 
oaeh,  and  one  of  290  feet.  The  thieo  smaller 
Spans  rest  upon  iron  piers,  filled  with  oon* 
ttete,  supporting  east-iron  girdors,  on  whiok 
the  railway  will  be  oonstruoted.  The  fourth 
or  prinoipal  span  will  be  eomstniotod  upon 
the  suBpeuiion  nrinelplo,  the  great  length  of 
the  girders  requriog  more  support  than  thet 
aibrded  by  the  piers  alone  at  each  extremity. 
Mr.  Brunei  has  therefore  conitrueted  a  tube 
$09  feet  in  length  and  9  feet  in  diameter, 
whioh  is  now  being  rabed  to  the  summit  of 
piers  ersoled  on  the  east  baub,  and  In  the 
oontre  of  the  riffor,  and  from  whioh  maseire 
ehalns  depend,  whieh  will  bo  fasteaod  to  the 
girders,  and  wiU  hold  them  up  in  the  eentre. 
The  nirdors  on  which  the  railway  will  run, 
will  io  50  feet  uboTo  hlgh-water  mark  at 
spring  tldee,  whioh  here  rieee  higher  than  fai 
any  other  river  hi  the  kingdom  (50  to  60 
feot).  Of  these  girders,  those  for  one  line 
of  nils  are  already  fixed  firom  the  oentre  to 
Urn  west  benk  of  the  ilver. 

In  oommendng  the  operatfon  of  sinkhig 
Ike  eyttndors  to  form  the  piers  of  the  bridge, 
tto  woikmen  had  first  to  pasa  through  29 
fMt  of  Mne  elay  end  sand,  below  whM  they 
■set  with  a  thin  bod  of  peat  eontalniag  tim- 
ker,  aome  solid  oak,  hatel  nuto,  &e.  After 
that  was  encountered  four  feet  of  fine  blue 
gravel,  und  nest  came  the  bed  of  boulders, 
wpOn  which  the  oyllnders  were  originally  In- 
tondod  to  rest.  Then  came  t  bed  of  red 
■aarl,  about  five  fset  la  thtekness,  beneath 
wUeh  wu  the  soKd  rock,  whieh  resembles 
trkol  is  known  as  *'  millstone  grit."  Into 
tbistim  cylinders  were  sunk  (on  the  exhaust- 
ing plan  of  Dr.  Fotts).  The  motfur  opermkH 
wae  as  follows :— The  syMnders  were  plaosd 


on  planks  to  prevent  their  entthig  Into  the 
soft  mud.  One  by  one  eylinders  were  added, 
until  the  column  had  reaehed  the  top  of  the 
stage,  about  40  feet  in  height,  which  had 
been  ereoted  for  the  purpoeo  of  sinking  the 
oylinders.  The  weight  of  the  oolumn  than 
out  through  the  plank,  and  the  oylinder  da* 
aeouded  about  aix  feet  into  the  mud.  Men 
then  deeoended  into  the  oylinder,  two  or 
three  working  at  It  at  a  time ;  and«  aa  they 
eteavated  the  aoil,  ao  the  oylhMler  oontinuod 
to  sinh,  and  as  the  oolumn  desoended,  frsah 
eylinders  were  added  at  the  top.  The  eieu- 
vatfon  then  oontinuod,  without  interruption 
from  wuter  or  any  otiier  intrusion,  until  a 
dqpth  of  about  17  feet  had  been  attained,  at 
whioh  point  the  water  broke  in  from  below 
io  such  foree  as  to  require  the  eonslant  ope- 
ration of  two  18-inoh  pumpa  worked  by  an 
engine  to  keep  it  under.  The  water  burst 
In  at  a  moment'a  warning  aa  eoon  as  the 
spring  was  tapped  i  and  the  meet  romarkalde 
phenomenon  attending  this  oeeurrenee  was 
the  f!Mt»  that  the  s^ng  wfiter  invariably 
rose  In  the  cyUnder  ezaetly  to  that  height  at 
which  the  tide  was  standing  at  the  momont. 
That  it  was  not  an  irruption  of  water  firom 
the  river  waa  beyond  dispute,  inasmueh  ee 
the  watsr  fai  the  Wye  at  thia  point  la,  from 
the  aetlon  of  the  tide,  idways  tainted  with 
mud,  whieh  is  held  in  solution  in  groat 
quantitleB  at  aH  timee,  whereas  the  water 
which  ruahed  into  the  ofliader  from  below 
waa  of  esoeedfaig  purity,  end  oontained  no 
particle  of  salt. 

From  the  period  when  the  qpriog  wee  first 
tapped  the  pumpe  were  obliged  to  bo  kept  el 
work  until  the  eyUndera  had  been  sunk  to 
the  rock,  when  ihey  wore  filled  with  con- 
Orete.  Thia  irruption  of  water  at  a  depth  of 
17  feet  from  the  eurfece  of  the  bed  of  the 
fiver  was  the  same  in  the  sinking  of  aU  the 
eylinders  for  the  centre  or  principal  pier ; 
but  the  water  did  not  interrupt  theworha  Io 
so  great  an  extent  in  ainking  the  other  piers  $ 
the  workmen  penelrmted  to  a  greater  depth 
than  17  feet  before  the  water  broke  hi.  The 
^rfaig  appeared  to  be  In  the  bed  of  gravel 
tboul  12  feet  from  the  point  where  It  first 
burst  Into  the  cylinder. 

Mr.  Brunei  and  seme  of  the  prln^ais  of 
his  stall  having  taken  their  station  on  the 
top  of  the  tube,  whioh  was  lying  upon  the 
stage  eroded  for  it,  at  right  angloe  with  the 
river,  the  word  wu  given,  and  at  a  quarter 
to  9  o'ideck  (April  7, 1852),  the  operation 
of  fioating  oommenecd.  The  tube  was  sup- 
ported on  a  BBassive  timber  framework  at 
each  end,  resting  upon  Iron  rollers  lying 
eeross  a  railway;  and  poworfol  *«erehe" 
were  used  for  drawing  and  pushing  the  Inbo 
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along  the  itage,  which  projects  160  feet  into 
the  rirer.  At  the  end  of  the  itage  three 
pontoons,  braced  together,  were  lying  in  the 
riTer,  and  these  received  the  east  end  of  the 
tube,  which  was  made  fast  to  it ;  and  as  the 
tube  was  projected  forward,  the  pontoons 
wero  moTcd  across  the  riTcr,  and  kept  in 
their  direct  coarse  by  cables  attached  to 
strong  moorings  both  np  and  down  the  riTer, 
worked  by  other  crabs  upon  the  pontoons. 
Bverything  went  on  in  the  most  steady  and 
even  manner.  Gradually  the  hnge  tube  glided 
from  its  place  across  the  riTcr,  and  at  the 
expiration  of  exactly  an  honr  the  floating 
was  completed,  and  the  arrival  of  the  one 
end  of  the  tnbe  on  the  east  side  of  the  river 
at  a  qnarter  to  10  o'clock  was  annovnoedby 
some  cannon  placed  at  a  short  distance  lower 
down  the  river.  As  soon  as  the  floating  was 
oompleted,  tackle  depending  from  the  sum- 
mit of  the  towers  on  the  east  side  of  the 
rif  er  was  attached  to  that  end  of  the  tube, 
ready  to  commenee  the  second  operation  of 
Uftii^  each  end  of  the  tube  alternately  to  a 
higher  elevation.  The  operation  of  floating 
having  been  effected  about  the  time  of  high 
water,  the  tnbe  was  kept  in  its  position  until 
nearly  12  o'clock,  by  which  time,  the  tide 
having  receded,  had  left  the  east  end  safely 
lodged  on  the  platform  prepared  for  it,  at  a 
short  distance  above  high- water  mark.  The 
pontoons,  which  wero  constructed  under  the 
superintendence  of  Csptain  Claxton,  and 
answered  their  purpose  admirably,  wero  then 
nmoved.  Tbeir  buoyancy  had  been  calcu- 
lated to  an  inch,  and  there  wero  three  feet  of 
freeboard. 

Early  in  the  afternoon,  the  most  difficult 
operation  having  been  successfully  per- 
formed, the  second  operetion  of  lifting  the 
tube  to  a  level  with  the  railway  commenced. 
For  this  purpose  three  sets  of  chain-llfUng 
tackle  are  employed,  the  lower  parts  of  these 
diains  being  of  Uiree-inch  iron,  each  tested 
to  bear  a  weight  of  80  tons  without  injury. 
Suspension  rods  at  these  points  pass  through 
the  diameter  of  the  tube.  These  chains 
extend  firom  a  timber  framing  at  the  top  of 
the  east  pier,  180  feet  abote  the  railway 
level,  and  aro  worked  by  tbree  double  crabs 
of  great  power,  worked  by  twelve  men  to 
each.  This  process  was  beiag  proceeded 
with  when  the  last  available  train  left  Chep- 
stow. Great  credit  is  given  to  the  principal 
foremen,  to  whom  much  of  the  important 
work  of  floating  this  tube  has  been  intrusted 
-—Messrs.  Crew  and  Whitting. 

Ckep§tow,  April  10. 

The  operetion  of  lifting  the  great  tube  for 
the  bridge  over  the  Wye,  at  this  plsee,  com- 
neneed  on  Thunday,  as  reported  in  the 
Timnof  Friday,  and  has  been  conducted  up 
to  this  time  with  perfect  snooeM.    The  last 


report  left  the  tube  lying  across  the  prind- 
pal  300-foot  span  of  the  bridge,  and  the 
ssme  evening  the  second  operetion  of  lifting 
up  the  east  end  of  the  tube  to  its  second 
elevation  on  the  rock,  on  a  level  with  the 
railway,  was  commenced.  This  one  end  has 
now  been  lifted,  and  is  deposited  50  feet 
above  the  other  end,  iHiiefa  will  be  hoisted 
next  week,  after  the  tackle  has  been  oom- 
pleted for  the  purpose.  The  tackle  used 
for  this  purpose  is  of  a  very  powerfnl  de- 
scription. There  are  three  sets  of  chain- 
lifting  tackle,  the  lower  parts  of  die  diaias 
being  made  of  3-inoh  iron,  each  tested  to 
bear  without  iiqury  80  tons.  Suspension 
rods  at  these  points  pass  through  the  diame- 
ter of  the  tube,  secured  bycoUare  and  plates 
underneath  it  The  sheaves,  of  which  there 
are  three  at  bottom  and  six  at  top,  are  made 
of  wrought  iron  by  a  patent  process,  and 
manufactured  by  Messrs.  Samuda.  The 
chains  working  in  these  sheaves  are  l^inch 
diameter,  made  by  Brown  and  Lennox,  of 
Cardiff.  The  fall,  or  end  of  the  ehaine, 
extends  from  the  top  of  the  timber  frmasing, 
or  lifting  stage,  a  distance  of  180  feet.  Into 
tlie  rock  catling,  and  aro  thero  led  to  three 
double  "  crabs  "  of  groat  power.  Bach  of 
these  were  worked  in  the  ordinary  way,  by 
twelve  men  to  each  crab.  The  lifting  stage 
is  built  of  strong  timber,  in  the  opening  or 
space  intended  for  the  up  line  of  railway, 
the  top  of  it  being  about  70  feet  above  the 
nils. 

When  the  tube  shsll  have  been  nieed  to 
the  requisite  height,  it  will  be  securely 
propped  under  by  timber  packing,  while 
preparations  are  being  made  to  move  it 
horisontally  a  distance  of  20  feet  to  its  des- 
tination over  the  down  Une  of  raUway.  This 
process  will  be  effected  by  introdueiog  un- 
der it  a  short  length  of  raUway,  and  the 
same  description  of  rolling  bsn  used  in  ita 
passage  from  the  yard  to  the  pontoooa.  It 
will  then  be  pushed  gently  dong  over  the 
rollen  by  screw  jacks.  After  reaching  its 
right  position  the  hydraulic  preas  will  be 
used  to  lift  it  a  few  inches  shove  its  even- 
tual level,  for  the  purpose  of  iixiDg 
accurately  the  bed  plate  of  soUd  caat 
and  the  permanent  rollera  upon  which  lis 
future  contraction  and  expansion,  by  reason 
of  the  change  of  temperaturo,  will  take 
place. 

The  tube  now  lies  in  an  inclined  position, 
one  end  being  50  feet  above  the  other.  Or- 
dinary "trows,"  or  barges  and  steamere, 
can  pass  under  it  dose  under  the  diff. 
When  it  is  raised  to  its  final  deatJnation,  a 
gangway  will  be  suspended  from  it,  upon 
which  the  workmen  will  proceed  to  con* 
struct  the  railway,  or  rather  to  fix  the  gird- 
en.    These  girden  are  raady  in  the  Com- 
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pany'e  yard  below.    Tbey  will  he  rtiied  in  usigneor  and,  u  raoh,  the  patentee  in  thit 

three  parti;  ▼{<.,  one  girder   120  feet  in  eonntry,  of  an  inTention  made  by  Mr.  Faber 

length  (the  middle),  and  two  endf  of  85  feet  da  Faur,  and  patented  by  him  in  1840  and 

eaeh.    When  the  centre  girder  is  brought  1841,  in  BaTiria  and  Wnrtembarg.    The 

np,  the  mastive  chains  from  the  tube  will  be  American  patent  was  issued  in  1842,  bnt  it 

brought  down  and  attached,  and  the  two  was  amended  and  re-issued  in  1845.    It  is 

ends  will  also  be  attached  to  chains  from  for  « a  new  and  useful  indention  for  gene* 

the  tubes  in  like  manner.    The  roadway  and  rating  and  applying  heat ; "  and  its  imme- 

materials  for  the  permanent-way  will  then  be  diate  subject  is  a  new  mode  of  collecting, 

brovght  up  and  put  together,  and  one  line  conducting,  and  using  the  combustible  gasei 

will  be  opened.    The  present  calculation  is,  that  ordinarily  escape  from  the  tunnel  head 

that  this  opening  may  be  effected  in  six  of  the  blast  furnace.    The  defendants  are 

weeks  or  two  months,  if  no  unforeseen  aoei-  eztensirely  engaged  in  the  mtnufacture  of 

dent  oecors.     That  CTont  will  be  a  most  iron,  and  it  is  charged  that  they  are  availing 

important  onie  to  the  welfare  of  the  Company,  tbemseWes  of  a  part  of  the  patented  inven- 

inaraiuoh  as  it  will  enable  the  Company  to  tion. 

introdnee  the  mineral  sod  merchandise  The  interests  which*  are  iuTolTod  in  the 
traffic  of  the  country  upon  the  line.  This  controTersy  are  yery  large,  and  may  be 
traffic  wiU  be  Tcry  great,  and  will  form  a  seriously  aflTected  by  the  action  of  the  Court 
principal  source  of  revenue  hereafter.  The  on  the  present  motion.  The  argument, 
opening  of  one  line  of  rails  will  suffice  for  therefore,  has  had  the  widest  range— em- 
this  object ;  and  as  soon  as  that  has  been  bracing  the  originality  of  the  patented  in- 
eflfocted  the  two  additional  piers  in  the  west*  vention,  its  practically  useful  character,  its 
era  half  of  the  bridge  will  be  constructed,  identity  in  principle  with  the  apparatus  em- 
end the  second  tube  (now  partly  made  and  ployed  by  the  defendants,  the  right  of  the 
lying  in  the  yard  below),  for  supporting  the  inventor  and  his  assignee  to  protection  under 
np  line  of  rails,  will  be  raised.  It  ia  hoped  the  Patent  Laws,  the  regularity  of  the  pro* 
tiiat  the  whole  bridge  may  be  completed  be-  ceedings  of  re-issue^  and  their  legal  effect, 
fora  the  end  of  the  present  year.  as  well  as  the  policy  of  postponing  the  sum- 
The  following  statistics  of  this  itnictnra  mary  relief  which  it  is  the  province  of  equity 
may  be  intereating :»  to  administer,  until  after  an  adjndication  of 

ni  *-i  1      *u    f  XL    u-jj                  f ?ii*  ^^  merito  by  a  court  of  law.     But  of  these 

Totol  length  of  the  bridge 610  questions,  which  wera  argued  by thelearaed 

Main  span,  eastern  half 300  Jj„„^i  ^n  both   sides  with  <4aracteristio 

m^^.ftl^^ I  ability,  thera  is  only  one,  after  all,  which,  on 

«  ^^*®%-^u  ^'  •'•;•••••       ^  a  oarefal  review  of  the  whole  ground,  I  deem 

Height  of  the  tube  from  founda*  i^  necessary  to  decide. 

tion  of  piers,  upwards  of  .,.   200  xhe  cUim  of  the  complainant,  as  it  has 

_  been  expounded  by  bis  counsel  in  the  pra* 

•  sent  ease,  is  for  "a  new  method  of  econo- 
mising fuel,  by  using  the  waste  combustible 

PATSNTS  FOR  THB  APFUOATiON  OF  THB  g,^  of  the  uppoT  portiou  of  the  blast  tfU-. 

WAsra  GAS  IK  BLAST  FUBNACB8.  n^oe,  by  drawing  them  off  below  the  upper 

[Numerous  patents  have  been  taken  out  level  of  the  charge,  and  oondnoting  them 

in  this  country  during  the  last  twenty  yean  through  convenient  passages  to  other  fire* 

for  the  application  to  heating  purposes  of  the  places  or  structures,  there  to  be  burned  as 

waste  gaa  in  blast  furnaces ;  that  is  of  the  com-  fuel."    It  does  not  assert  an  exclusive  right 

bvstible  gases  previously  allowed  to  escape  to  the  use  of  gases  firom  the  tunnel  h^d, 

imeonsnmed  from  the  chimney  top.    So  also  nor  to  the  employment  of  pipes  or  tubes  for 

in  the  United  States,  where  recently  the  vaU*  conducting  gases ;  and  very  properly,  for 

dity  of  patents  of  this  nature  has  been  under  both  of  these  were  long  ago  farLiliar  to  the 

the  consideration  of  tiie  Courts,  and  has  eli-  arts.    Its  essential  characteristic  is,  that  the 

eitod  opinions  equally  deserving  the  atten-  gases  are  to  be  withdrawn  **  below  the  upper 

tion  of  the  Old  as  of  the  New  World.    The  level  of  the  charge." 

following  ia  the  judgment  delivered  by  Mr.  Can  such  a  claim  be  legitimately  deduced 

Jttstioo  Kane,  before  the  United*States  Dis>  from  the  terms  of  the  patent  before  me? 

trict  Court,  Pennsylvania,  in  the  case  of  This  is   the   controlling    question  of  the 

Detmold  e.  Reeves,  on  a  motion  for  an  in*  cause. 

junction,  September,  1851.]  The  detcriptiTO  language  of  the  spedflea* 

This  is  an  application  for  a  special  in-  tion  does  not  designate,  as  the  piece  for 

jvnodon  to  reetnin  the  defendants   from  taking  off  the  gases,  a  point  "  below  the 

fwrther  Tiokting  the  oomplainant's  patent.  level  of  the  ohari^ ; "  an  expression  that 

The  complainant,  Mr.  I>etmold,  is  tiM  would  apply  equally  well  to  any  and  every 
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suflb  point  I  but  one  "nt  or  near  that  point 
of  the  fnmiiM  ivhare  the  limestone  employed 
at  a  iinx  u  completely  oalcinedi  an4  the  ro- 
dnotion  or  deozydation  hai  not  yet  oom« 
inenoed ;  *'  and  thU  point,  it  adda,  **  wUl 
generally  be  at  abont  one-third  of  the  height 
o^  the  whole  fnmaoe  below  the  tnnnel  hmd, 
or  two-thirda  above  the  bottom  atone." 

It  ia  trne,  that  the  formal  claim  at  the 
doae  of  the  inatmment  apeaka  of  drawing 
off  the  gaiea  at  '*  one  or  more  pointe  below 
the  top  of  the  fuel  j*'  and  if  the  ezpreaaiona 
fiul  and  ekargsi  oen  be  regarded  aa  oon^ 
Tortible,  this  wenld  eertainly  oonntenanee 
the  exposition  of  the  complainant's  oonnseL 
Bnt  it  does  not  stand  alone ;  and  it  cannot 
be  Interpreted  feirly  without  givieg  effeot  to 
the  words  that  follow  it — *'  snbstantiaUy  eg 
set  forth  in  the  aboTO  spooiilcation/'  There 
is  then  an  important  qoaliiioation  of  the 
broad  language  of  the  claim, —  one  that 
limite  and  defines  It  by  a  referenee  to  the 
deeoription  that  has  gone  before ;  and  when 
the  two  parts  are  taken  together,  as  they 
mnat  be,  they  do  not  import  the  withdrawid 
of  the  gases  from  below  the  top  of  the 
charges  generally,  at  any  and  all  pointe  what- 
soever, bnt  specially  from  at  or  near  that 
point  below  the  top  of  them  at  which  the 
flnz  haa  been  calcined,  and  the  deniydalioB 
is  abont  to  begin. 

The  ezplaaatory  er  praetieal  reference 
which  is  added  In  the  specification  to  a  point 
one*third  below  the  top  of  the  furnace,  makes 
this  even  more  plain.  For  the  indioation 
of  a  point,  aacertainable  by  simple  sBcasure- 
ment,  as  the  one  that  will  in  BM>et  eesea 
conform  the  atmctnral  arrangement  to  the 
rule  deduced  from  sdentifie  principle,  ie 
almost  a  declaration  in  terms,  that  the  pe« 
tentee  had  in  view  a  j^orlienAw  point,  and 
did  not  mean  to  apply  hie  eUim  to  all  pointe 
below  the  charges  alike. 

So  far,  then,  as  the  motion  lor  an  Injnno* 
tlon  aseerts  as  its  basic  that  the  defmdante 
are  using  a  doflce  which  haa  been  spcdfically 
deeeribed  and  eleimed  in  the  patent,  it  can- 
not be  suatamed,  since  it  Is  conceded  that 
the  defendanta  do  not  take  out  the  gasee 
*<  at  or  near  the  point  at  which  the  calcine- 
tlon  Is  perfccted,  while  the  deoxydation  haa 
not  yet  begun,"  nor  at  or  "  about  one-third 
of  the  height  of  the  tunnel,"  measured  fr^Ms 
the  top.  Bat  the  question  still  remafue, 
whether  the  delMdente  are  not  violating  the 
potent  aubetantially ;  deriving  from  it  infer- 
maiion  esaentiaUy  connected  with  its  subieet 
matter,  and  only  so  far  varying  their  stme- 
tnio  In  ibrm  and  proportion  ae  to  elude  lu 


Theie  is  no  doubt  that  he  who  haa  disco- 
veeed  sevm  new  element  or  property  ol  mm- 
tor  mny  seewe  to  UmeeM  the  owneiehip  of 


his  diaeovery  so  soon  as  he  has  been  able  to 
lllnstmte  it  practically,  and  to  demonetralg 
ite  value.  His  patent,  In  suoh  a  case,  wiU 
be  commensurate  with  the  prineiple  which 
it  announces  to  the  world,  and  may  bo  ae 
broad  as  the  mental  conception  itself.  Bnt 
then  the  mental  conception  muet  have  been 
suaoeptible  of  embodiment,  and  must  have 
been,  in  Ibet,  embodied  In  eoaso  mechnnleal 
devloe  or  some  process  of  art.  llie  abetmet 
must  have  been  resolved  Into  the  oonorele. 
The  patent  mnst  be  for  a  ikHmgi  not  for  •■ 
idea  merely. 

This  Umitatlon,  It  may  be  said,  dcniee  to 
some  of  the  more  Important  produote  of 
mind,  what  It  ooncedes  to  others  of  lower 
grade.  Bnt  it  la  not  the  less  true  on  the! 
aeeount.  Men  may  be  enridied  or  mnde 
i>*PP7  ^7  phyaieal  as  well  as  by  momi  or 
political  tmtha,  which,  nevertheleae^  go 
without  reward  for  their  euthors.  Ho  who 
devieed  the  art  of  multiplication  eonM  not 
restrain  othcra  from  ualog  it  after  him,  with- 
out peytag  him  for  a  lloensoi  The  minet 
who  first  found  out  that  the  deeper  veins 
were  the  rioher  In  metal,  could  not  eoeipel 
hb  neighbour  to  eontinno  digging  near  the 
surfioe. 

The  more  oomprehensive  truths  of  til 
philosophy,  whatever  epeoifio  name  wo  give 
to  it,  cannot  be  specially  expropriated  by 
any  one.  They  are  almost  elements  of  our 
being.  We  have  not  reasoned  them  out 
pcrhape,  and  may  even  be  unooneeloue  of 
their  action ;  yet  they  ere  abont  us,  and 
witMn  us,  entering  into  and  influenoiog  our 
habitnsl  thoi^ts,  and  pursuits,  and  modes 
of  Mb,  contributiBg  to  our  safety  end  hap- 
piness ;  and  they  belong  to  us  as  effectively 
as  any  of  the  gifts  of  Heaven.  If  we  oonld 
reach  the  laws  of  Nature,  they  would  be, 
like  water  end  the  air,  the  oemmon  poeperty 
of  mankind  ;  and  those  theorke  of  the 
lenmcd,  which  we  dignify  with  Ihie  tkte, 
partake,  jnet  so  fer  as  they  are  trnot  nf  the 
sfme  universally-diffeaed  ownership.  It  Is 
their  apphcalion  to  praotieel  nee  which 
brinja  them  within  the  domain  of  indtvl- 
doalsi  and  It  it  the  novelty  of  such  esi 
appUeatlon  that  conetitutea  It  the  propsr 
suhieet  of  n  potent. 

But  the  oontraet  of  the  publlo  ie  iiet  with 
him  who  has  dleeovered»  hut  him  who  alao 
makea  hie  dlecovery  usefeUy  know^  If  ho 
has  discovered  much,  end  disoNsm  UtUo-4l 
there  haa  hoen  revealed  to  him  one  of  the 
oreono  of  Nature,  and  ho  oommnnisalee  tn 
the  world  only  some  one  or  asoce  of  He  do» 
rivative  and  secondary  truths,  he  pntante  no 
more  thuk  he  boa  proclaimed.  He  niU  not 
be  ellowed  aAocwaids,  when  the  entenS  of 
bis  fight  shnll  be  the  sniiieot  el  eentrovevoft 
either  by  enpendhig  iMc  a  gen<nl«preeslsq 
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wliftt  «u  UmiUd  Wora  ia  a  partlenltr  Ibrmi 
or  by  tracing  oqt  for  na  the  Una  that  leada 
back  from  oomequeneea  to  their  reanoter 
cauae,  to  initiate  na  inferentially  into  the 
radical  myttary  of  hia  inTontion,  and  then 
argaa  that  he  had  daaeribed  it  by  implication 
from  the  firat,  and  lo  dalflAod  ownenhip  of 
it  in  hia  patent. 

If^  aa  it  haa  been  wmtandad  with  graa| 
apparent  ibrce,  M.  Faber  dn  Fknr  waa  really 
the  diacoterer  of  the  trie  theory  of  the  blaat 
fnmace^  ao  aa  to  determine  from  it  the  point 
at  which  ttw  oarbonle  oxide,  harinc  per? 
formed  ita  chemical  fbncticin,  aaight  be 
withdrawn  without  aenaibla  iigory  |  if  he 
kaaw  that  the  gaaei»  when  taken  from  open- 
iaga  nearer  the  boihaa,  were  capable  of  more 
intenae  combnation,  bnt  that  their  with- 
drawal ao  low  down  impoTeriahad  the  action 
of  the  facnaoe,  and  that  when  need  at  the 
tunnel  head,  after  they  had  performed  ano- 
oaasiif ly  the  offioea  of  deozydating  the  mi- 
oeral,  oalciniog  the  flax,  and  Taporising  the 
water  of  the  chargM,  they  were  lesa  available 
aa  fad  in  conaeqnence  of  their  increaaed 
iapnzity ;— and  if,  luiowing  thia,  he  had 
taught  the  iron-maater  how  to  chooae  the 
beat  place  for  withdrawing  the  gaaea,  baTing 
reference  to  the  dimenaiona  of  hU  fnrnace, 
and  the  difleient  forta  of  fuel,  and  mineral, 
and  flax  employed  in  it,  and  with  raferenco 
aiao,  perhapa,  to  the  porpoie  for  which  the 
flame  of  the  gaaea  waa  to  be  applied  after 
they  had  been  withdrawn,  no  one  can  doubt 
that  he  would  haTe  conferred  a  aignal  benefit 
upon  the  arte  of  the  world.  And  if  he  had, 
beaidea  thia,  daviaed  tome  form  or  atructure 
-»fome  material  arrangement,  by  which  hia 
ditcovery  might  be  applied  to  uae,  I  would 
bf  moat  leluctant  to  aay,  that  hia  patent^ 
properly  drawn  out,  should  be  limited  to  the 
mero  mecluiniGal  illuatration,  and  could  not 
coyer  efiectually  the  whole  ground  of  hia 
diaoofery. 

lint  M.  Faber  du  Fanr  and  hit  aaato^, 
l^r.  0etmold,  have  not  done  thia.  A^ey 
hawa  announced  no  new  principle  of  icience 
— ao  natural  law.  They  indicate  to  ua  the 
placa  M  which  the  gaaea  ahonld  be  talien  out, 
flr«t*  bi  reference  to  e  icientific  problem, 
which  tbay  leavo  uniohed ;  and  next,  by  a 
proximate  reference  to  mechanical  meaaure- 
meat«  There  ia  not,  ao  Car  aa  my  in^irieii 
heve  gone,  aaTthing  leaa  definitely  lettled 
among  the  ihilnil  in  thoe  mattera  than  the 
point  at  which  the  calcination  of  the  flux  ia 
completed,  and  the  deoxydation  of  the  mine- 
ral begins.  Some  deny  altogether  that  any 
owe  point  can  e? er  aatiafy  both  of  the  con- 
ditittaa ;  for  they  aaiert  that  the  reduction 
ahraiabcgioaWore  the  eeldnatioa  ia  per- 
fected ;  end  ail  concur  that  the  point*  If 
tW»  be  one,  muat  ? aiy  with  ^  wm  a«4 


proper^oni  af  thp  furnapa.  and  the  ohamicial 
elementa  of  the  ore*  the  fiux,  and  the  fuel» 
and  that  it  ia,  moreoTer,  at eetod  aoaihly  by 
atmoipheric  changea. 

Thia  indication  ia  too  ngue,  therefoie, 
and,  under  the  Tarying  eiroumatancea  to 
which  it  mnat  be  applied  in  praotiee,  too 
erroneoui  alao,  to  Tindlcate  for  the  patented 
diaooyery  the  broader  or  generic  character. 

The  other  indication,  which  raferi  to  a 
proportionate  diatance  from  the  tunnel  head, 
*'  one-third,  or  thereabouts,"  ia  merely  spa* 
cifie. 

The  interpretation,  therefore,  which  |  am 
constrained  to  give  to  the  part  of  Mr.  pet- 
mold's  patent,  which  ia  invoWed  in  the  pre- 
sent discussion,  limits  his  claim  to  the  fonoal 
arrangement,  without  an  aaaertion  of  right 
to  any  dominant  principle.  The  defendanta 
have  perhapa  deriTod  inatruction  from  hia 
descriptions,  and  may  even  to  aome  axtenl 
have  modelled  their  ftimace,  with  ita  appai|- 
dagaa,  upon  a  theory  which  they  auggested. 
But  it  does  not  appear  to  ma  that  tbay  are 
infringing,  or  have  infringed  hia  patent 

The  motion  for  injunotion  muat  be  dis- 
missed. 


WA»  nOCKXTB. 

One  of  the  most  remarliable,  ai  well  af 
n^ost  recent  adaptations  of  gunpowder  in 
Burope  ia  in  the  war  rochet.  Bnt  the  idea 
waa  by  no  meana  new.  indeed.  Sir  William 
Congreve  never  claimed  tlie  credit  of  ori- 
ginality. Tbe  Agneaaater  of  the  Hindooa 
ia  supposed  to  have  been  a  sort  of  rochet, 
and,  during  the  middle  agea,  there  appeart 
to  have  been  sometiung  of  a  kindred  nature 
Ufed  in  Europe.  JoinYille  atatea  that  **  i\ 
was  thrown  from  the  bottom  of  a  machine 
called  a  petrarj,  and  that  it  came  forward 
aa  a  large  banal  of  yeguicea  wivh  a  tail  q| 
fire  Uftoing  from  it  aa  big  aa  a  great  awan, 
making  a  noise  in  its  passage  like  thunder, 
and  seeming  like  a  dragon  flyiw  through 
the  air,  and,  from  the  great  quantity  of  fie 
it  threw  out,  giving  auch  a  light  that  one 
might  see  in  the  camp  aa  if  it  bad  lieen  day." 
So  terrified  wsa  the  army  of  King  Loula  at 
it,  that  a  knight,  named  Qautier  de  Cariel, 
recommended  that,  when  oiie  waa  disobarged* 
they  ahould  all  fall  prostrate,  and  beaeech 
God  to  deliver  them  from  the  danger  againat 
which  He  alone  could  protect  thiem ;  which 
was  actually  done.  It  ia  thought  by  aooMi 
that  thia  is  a  deaoription  of  the  celebrated 
Qreek  fire,  but  it  would  certainly  seem  rather 
to  apply  to  a  rocket  than  a  burning  liquid. 
The  first  certain  acoount  of  the  war*  rocket 
in  Europe  occurs  in  a  work  entitled  Tr§iiA 
MUUMk9,  by  Hanaelet,  publuhed  in  1598. 
A  ehaptar  ia  th|s  work  la  headed,  '*  Cmmm% 
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Ton  piut  Hrer  droittemeni  une  fiu4§  a  /ieur 
d*orUon  ou  outretMnij"  and  in  it  is  a  de- 
■oription  and  wood  -cat,  showinj^  the  use  of 
a  rocket  for  military  purposes.  General 
Desagaliers  tried  manj  experiments,  with 
the  Tiew  of  bringing  it  into  use,  but  even* 
tually  abandoned  the  idea.  Sir  W.  Congreve 
was,  however,  more  successfal,  for  he  ren- 
dered the  flight  of  this  weapon  more  regular, 
and  gaTe  it  a  greater  range.  He  also  eon* 
siderabljr  reduced  the  length  of  the  stiok, 
and  removed  it  from  the  side  to  the  centre 
of  the  rocket.  He  further  improved  it  by 
msking  the  case  of  sheet-iron. 

On  the  first  introduction  of  the  rocket 
it  was  imagined  that  it  would  supplant,  or 
totally  alter  the  practice  of  artillery,  and 
that  it  would  be  equally  applicable  for  batter- 
ing fortifications  or  slaughtering  men,  and 
'Congreve  proposed  that  cavalry,  infantry, 
and  artillery  should  alike  be  furnished  with 
a  supply,  and  it  certainly  seemed  to  possess 
peculiar  advantages.  Its  magnitude  seemed 
unlimited ;  it  is  very  portable,  free  from 
recoil,  can  be  rapidly  discharged,  and  is  very 
destructive  to  buildings,  setting  fire  to  them 
when  discharged  amongst  them.  These 
sanguine  ezpectatioos  have  not  been  realized, 
a  want  of  sufficient  regularity  in  flight  ren- 
dering the  rocket  unfit  for  many  purposes. 
Nevertheless,  it  b  a  useful  and  important 
arm,  and  fhrther  improvements  of  it  may 
yet  be  admitted  into  the  service. 

The  rockets  now  used  in  the  service  do 
not  at  all  come  up  to  the  dimensions  that 
Congreve  first  intended  should  be  mide,  and 
they  fall  immeasurably  short  of  some  of 
which  travellers  give  us  descriptions.  In 
Colonel  Symes's  Bmbatty  to  Ava,  psge 
173,  it  is  related  that  **  the  display  of 
rockets  was  strikingly  grand.  The  cylinders 
of  the  rockets  were  trunks  of  trees,  2  or  3 
feet  in  circumference ;  these  were  bound  by 
strong  ligatures  to  thick  bamboos,  18  or  20 
feet  in  length.  They  rose  to  a  great  height, 
and,  on  descending,  emitted  various  ap- 
pearances of  fire  that  were  very  beautiful." 
Colonel  Symes,  page  432,  referring  to  some 
still  larger  rockets,  says  thst,  for  cylinders, 
**  the  trunks  of  trees,  bored  in  the  manner 
of  a  pump,  were  used — the  cavity  of  the 
cylinder  9  or  10  inches  in  diameter,  the 
wood  2  inches  thick,  and  length  from  12 
to  20  feet."  Some  of  these  rockets  are 
said  to  weigh  from  1,000  to  2,000  lbs.; 
and  in  Siam,  it  appears  that  they  are  used 
as  instruments  of  execution— the  criminal 
being  l>ound  to  one,  it  is  either  discharged 
perpendicularly  or  along  the  ground,  and 
the  unfortunate  creature  is  thus  put  to 
death  in  a  most  cruel  manner.  These 
large  rockets  show  the  great  familiarity 
which  the  natives  of  the  Bast  hav«  with 


their  manuftustnre ;  it  will  not,  therefora, 
be  a  matter  of  wonder  to  know  that  they 
used  them  much  as  we  have  them  at  pre- 
sent a  long  time  before  us.  In  the  trans- 
lation of  the  Memoin  of  Eradui  Khtm, 
a  Hindoo  nobleman,  by  Captain  Jonathan 
Scott,  of  the  Company's  service  (London, 
1786),  <'a  rocket's  flight"  is  frequentty 
given  to  denote, a  certain  distance ;  and  the 
translator,  in  a  note  at  page  36,  says— 
'*  The  rocket  in  India  is  used  in  war,  and 
the  chamber  being  made  of  iron,  does 
execution  wherever  it  strikes,  but  cannot 
be  sent  in  true  direction;  it  will  readi 
from  300  to  400  yards." 

Some  experiments  were  conducted  In 
India  in  1824,  as  to  the  relative  merits  of 
Congreve's  rockets,  and  some  prepared  by 
Major  Parlby  of  the  Gunpowder  Works  at 
Allahabad ;  and  it  would  appear  by  the 
Report  of  the  Committee  that  the  latter 
were  much  superior  in  regularity  of  flight 
and  direction.  But  Major  Parlby's  ks- 
provements  have  not  been  adopted,  owing, 
it  would  seem,  to  some  differenoe  as  to 
the  amount  of  compensation  to  be  granted 
him. 

*  Rockets  were  originally  made  with  a  ifaot, 
or  shell,  at  their  head,  accordfaig  to  the 
nature  of  the  service  for  whbh  they  were 
designed.  They  are  now,  however,  only 
prepsred  with  shells,  because  they  answer 
equally  well  for  shot,  by  emptying  them  of 
powder.  Rockets  are  generally  diaehaiged 
from  tubes  or  as  a  ground  voUey.  The 
tube  for  the  purpose  is  open  at  each  end, 
and  the  necessary  degree  of  elevation  is 
given  by  a  sliding  support  and  screw  at  the 
back  part  of  the  tube,  a  graduated  seals 
being  attached  to  the  upper  portion,  by 
which  the  degree  of  elevation  is  taken.  A 
ground  volley  is  fired  by  laying  the  rocksts 
at  specified  distances  from  each  other  on 
the  ground,  and  connecting  them  together 
by  quick-match.  They  may  in  this  manner 
be  fired  in  quick  succession,  the  matdi 
carrying  the  fire  through  the  whole  serks. 
For  the  first  100  or  150  yards,  if  the 
ground  be  tolerably  level,  they  will  adranee 
near  the  surface ;  but  after  this  they  rise, 
and  rush  about  in  a  most  destructive  bmb« 
ner— hissing  and  plunging,  and  ehanglqg 
their  course  at  every  impediment  they  meet, 
now  losing  their  energy,  and  again  starting 
as  with  renewed  vigour  into  the  thickest 
ranks,  destroying  and  burning  wheraver 
they  strike,  and  carrying  confusion  into  the 
best  disciplined  corps. 

Rockets  have  done  good  service  npon 
many  occasions;  they  were  first  employed 
at  Boulogne  in  October,  1806,  and  *'  in 
about  an  hour,"  says  Congreve,  "abont 
200.  rockets  were  disohargedi  the  dlsBsay 
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and  tttonfibment  of  the  enemy  wm  com- 
plete— not  a  shot  was  returned — and  in  less 
than  ten  minates  aft«r  the  first  discharge 
the  town  was  discovered  to  be  on  fire." 
They  were  subsequently  nted  at  Copen- 
hagen, Leipsic,  Algiers,  and  other  places. 
At  LeipsiCt  it  is  related  that  a  mass  of 
French  infantry  laid  down  their  arms  at  the 
first  Tolley  of  the  new  weapon,  terrified  at 
the  devastation  and  slaughter  it  elTected. 

Rockets  are  of  a  very  perishable  nature  ; 
the  eases  are  soon  eaten  through,  there 
being  nothing  but  a  lining  of  brown  paper 
between  the  oompotition  and  the  case ;  and 
the  strong  affinity  that  exists  between  the 
nitric  acid  of  the  former,  and  the  metal  of 
the  latter,  no  doubt,  greatly  accelerates  the 
result.  They  also  suffer,  and,  in  fact, 
become  dangerous,  when  exposed  to  ex- 
tremes of  heat  and  cold,  from  the  alternate 
expansion  and  contraction  of  the  cases, 
cauaing  a  separation  between  the  composi- 
tion and  the  case.  It  would  seem,  how- 
ever, that  both  these  evils  might  be  cured 
by  one  remedy,  namely,  by  placing  a  tube 
of  India-rubber  between  the  composition 
and  the  case.  By  boiling  the  caoutchouc 
first  for  about  twenty  minutes  in  water,  a 
degree  of  elasticity  would  be  given  to  it  that 
cold  would  not  overcome;  and  it  would 
expand  as  the  heat  increased,  and  thus  fill- 
ing out  the  case,  would  prevent  any  chance 
of  explosion.  The  India-rubber  would  also 
effectually  cut  off  any  communication,  and 
prevent  chemical  action  taking  place  be- 
tween the  composition  and  the  metal.— 
JVb/er  0/  Leehtm  ly  Mr.  Lake,  at  ike 
Roftd  JVomI  CoUtg9  PorUmomih, 


THE  LOSS  FmOM  THI  ITSn  OF  SALT  WATIR 
IM   MAEIMB   aTBAM   SXTOIirBS. 

In  steam  boilers  using  salt  water,  it  is 
necessary  to  extract  or  blow  out  a  portion  of 
the  partly  saturated  water  at  intervds,  or  by 
a  continuous  process,  to  prevent  a  deposit  of 
solid  matter  on  the  internal  surfaces.  The 
water  blown  out  or  extracted  being  much 
hotter  than  when  it  entered,  must  be  the 
eauae  of  an  increased  consumption  of  fuel, 
and  may  be  explained,  or  estimated,  as  fol- 
lows t 

Sea  water  contains  about  one  pound  of 
salt  and  other  solid  matter  in  every  32  lbs.  of 
water ;  ita  density  is  then  called  ^,  being 
^^d  part  of  salt,  &c.  When  reduced  by 
evaporation  to  half  that  quantity,  the  same 
amount  of  salt  is  still  in  that  water,  and  is 
taeo  in  the  proporUon  of  2  lbs.  of  salt  to 
32  lbs.  of  water,  or  at  the  dendty  of  ,^, 

It  is  evident  that  when  keeping  the  water 


in  the  boiler  at  a  density  of  ,^,  one  part  is 
used  for  steam,  and  an  equal  quantity  must 
be  blown  out ;  then  as  much  salt,  &c.,  will 
go  out  in  one  gallon  or  foot  as  entered  in  two 
gallons  or  two  feet,  and  as  long  as  this  pro- 
portion to  that  evaporated  is  blown  out,  the 
water  in  the  boiler  will  be  kept  at  that 
density. 

If  the  water  In  the  boiler  is  kept  at  the 
density  of  3^^  then  two  parts  will  be  used 
for  steam,  and  one  part  must  be  blown  out; 
then  as  much  salt,  &c,  will  go  out  in  one 
part  as  entered  in  three  parte. 

Taking  the  latent  heat  of  steam  at  990*, 
sensible  heat  212^-1202'',  the  total  heat  in 
steam. 

The  quantity  of  he.^t  necessary  to  evapo- 
rate one  volume  of  water  is  1202*,  less  the 
temperature  of  the  feed  water  entering  the 
boiler,  which  is  generally  about  100*;  tak- 
ing this  from  the  sensible  and  latent  heats «» 
1202*-100'*-ill02*,  which  must  be  im- 
parted to  it  to  cause  it  to  assume  the  form 
of  steam. 

The  part  or  water  blown  out  has  to  be 
raised  from  the  temperature  of  the  water 
entering  to  that  leaving  the  boiler.  Water 
entering  100*,  that  blown  out  250*,  diffsr. 
ence  or  loss,  150*. 

The  proportion  or  loss  is  shown  as  fol- 
lows :  Suppose  two  volumes  of  water  enter 
the  boiler,  and  the  density  is  to  be  kept  at 

One  volume  Is  formed  into  steam,  and 

requirea    ..         ••  '  ..    1102* 

One  volume  is  blown  out  containing     150* 

The  quantity  of  heat  reqnured,  •   1252* 
The  150*  blown  out,  being  necessary  to 
keep  the  boiler  from  incrustation,  is  the  part 
lost;  therefore, 


1252 
150 


-ri^  P*rt, 


equal  to  11*98  per  cent. 

If  the  water  in  the  boUer  is  kept  at  A, 
then,  if  three  volumes  of  water  enter  the 
boiler,  two  are  formed  into  steam — 
Bach  requires  1102*-         ..         ..   2204* 
One  volume  blown  out  containiBg  .  •     150* 


Quantity  of  heat  required        .   2354* 
As  above,  150*  blown  out,  then 

2354  , 

T5o""-*'' 

equal  to  637  per  cent. 

The  following  formula  will  answer  for  cal- 
onhtting  it : 

Let  H  represent  the  sum  of  the  sendbls 
and  latent  heaU. 

D  the  difference  in  tempeFatnre  of  the 
water  entering  and  that  leaving  the  boiler. 


310 


fiB^B  6  MApNiPTIC!  STIUII  POIUBB  04001!. 


T  the  tempwatnre  of  the  water  enuring 
the  boiler. 

E  the  proportion  or  qaantity  of  water  e?e- 
porated,  the  quantity  blown  ont  being  con- 
stant, or  represented  by  1*000. 

Then 

H-TxE+D 


the  ^  part  of  tiie  heat  lof  t. 

Or  D 

H-TxE+b" 

theper oent.  of  lose. 

The  following  ia  calcilated  by  thia  f»' 
mnla: 


BxofmpU  for  ih€  Dmk$Uy  ttf  ^*f . 

|I»1202°        T-lOO*        E«-5        D=150' 

F»r  etnt. 
lS02-100-"1102x*5«6Sl-l-150-^    2V%% 

f  ••  ••  ••  lp*<W 


1202~100-ill02Kl-fU0 


At -If 

At>|| 

At  U 1202-100-1102  X  1*6  •«- 
At  if 

AX  S  • .  • ■ 

At  9y  •  • 

At4 

The  amoant  of  loae  itated  abova  ooovri 
^R^CQ  enough  is  blown  to  keep  the  water  at 
the  densities  giTen.  To  keep  the  boiler  olean, 
the  water  should  not  be  allowed  to  get  more 
ianse  than  A  ^^  ^^  Atlantic  Ocean,  but,  to 
be  sure,  it  should  be  kept  rather  leas  ia  the 
Gnlf  of  Mexieo— not  aa^re  thaa  i'\  I^ 
steamers  having  no  indicator  of  this  kind, 
they  Tcry  probably  hasp  the  watar  leas  than 
^'|,  and  most  of  them  that  have  them  keep 
it  at  -jrt,  with  a  low  <lf  from  14  to  21  par 


Tfar 


9-80 
AM 
7-99 
6.17 
g*M 
4*M 


oonti  of  fo^«  The  ^bqTe  proportion  o( 
loss  if  when  steam  of  two  atmoapl^eres  la 
used  (  the  loss  increases  af  the  prasanre  of 
steam  ased  is  peater,  in  cpnsequenca  of  the 
water  being  blown  out  at  a  higher  tampa* 
ratwre. 

The  saTipg  la  the  cQ«t  of  faal  ia  b«i  % 
aaMll  part  compared  to  other  adTantagai, 
such  as  increased  darabllity  ^  boUorit 
greater  safety  r  increased  stowage  of  freight, 
ace.— W.  S.—Fttmklisi\  JnurnaL 


FABan'a  MAOMsne  aTxaif  boilir  eAvev. 


Htpwi  b]f  the  Ommittie  on  Seiemet  ond  ike 
4ri€,  eomitUnted  by  lAe  F^qMin  Im^iuto 
rf  ikfi  8M0  o/PmmMybmHia,  /or  ike  Z¥a. 
«ioXto«  qf  ike  Meekmie  Arie,  <o  «r«mnie 
*'  a  Magnetic  Gauge,  for  mdicaiiMf  ikt 
keigkt  ^f  waier  in  Sioam  BoiiereJ*  m- 
vented  by  Mr,  Oeoroe  Jf^er,  t^  Camion, 
Okio. 

The  Committee  report,-^Thal  they  have 
enmined  the  constmctlon  and  operation  of 
the  same,  and  consider  it  to  possess  the 
fiaUowing  adTantages :— Simplicity  of  oon- 
atrootion  and  oparatioa  t  freedom  from  frio* 
tion,  no  portion  of  it  working  in  a  staffing- 
box  ;  durability  as  to  tioia  of  use— some 
that  haTC  been  used  four  years  are  as  per- 
fbet  and  act  as  .waU  aa  when  first  pot  up. 

It  indicatea  the  exact  height  of  water  in 
the  boiler,  a^^i  tha  indication  is  risible.  It 
indicatea  its  own  derangement,  for  whaa 
not  working  properly  tlM  needle  beoooses 
fixed,  while  it  baa  a  slight  tremor  when  in 
aotlon. 


Coniidering  thi|  fauge  to  ^oaeaaa  \ki^ 
aboTo  adTantagaa.  aa4  havipg  ^mM  fk  fw 
nine  months  accorately,  on  a  tubular  boiler 
using  80  lbs.  of  steam,  the  Committee  eon- 
fidently  raoammend  it  to  general  uaa,  oas* 
sidering  It  a  ▼alnable  improrement,  and  one 
that  will  conduce  to  the  safety  of  steam 
boilers  io  ganeral. 

By  order  of  tha  Oommitlaa, 

Willi Aic  Hamiltoit,  4eifmr$» 


The  gauge  consists  of  so  few  parte,  an4  III 
ao  extremely  vimple,  that  a  glanoe  almost  at 
the  drawings  will  serfe  to  make  it  under* 
stood*  It  consists  of  a  heafy  copper  sphere 
or  ball,  made  to  withatand  the  rtquired 
pressure ;  this  ball  floata  on  the  water  loaide 
of  the  boiler»  and  ia  attached  to  a  braaa  ipoiL 
oranked  near  one  end,  which  psaaea  through 
a  long  pipe  or  jounmL.  terminating  In  a  oir* 
eukr  plate.    The  end  of  the  rod  extenda  % 

ibort  di^taaoa  b^ond  the  plateg  ai94  ^  4m 


MR.   94^NM'8  Ur^mUnOJLh  W09K8. 


an 


tor«eeiTe  «  stml  mtfiiet,  htTiag  iU  poti*  fn9^m,htLimgtio Hufjhig-bo^m  (tr pneii^ 
live  and  negatiye  polei.  The  cnnked  end  qf  any  kind  about  t7;  hence  thei-e  b  no 
of  the  wire  pUye  In  the  journal  with  perfect      Motion. 


Ontnde  of  the  drcnlar  plate  there  is  a  cap 
fitted  to  lorew  on,  forming  a  ohamber  for 
tiie  magnet  to  work  in.  lie  flVoot  of  tliia 
cap  baa  a  leceeied  apace,  on  the  fkont  part 
of  which  a  dial  or  index  is  put  A  pin  pro- 
jects from  the  centre,  on  which  a  steel 
needle  is  placed,  and  at  the  onter  edge  of 
the  rim  a  glass  shade  la  secured  to  keep  out 
dvst,  &0.  The  inatmment  is  pat  in  opera- 
tion as  follows  t  First,  find  a  proper  spot  on 
the  front  of  the  boiler  to  place  the  index  or 
dial ;  this  should  be  a  little  aboTC  the  range 
of  the  place  where  the  middle  eoek  is  ordi- 
narily pnt.  See  that  from  this  place  thera 
is  r^Qin  for  freo  play  of  the  copper  ball 
inside  the  boiler.  Then  drill  a  hole  through 
the  spot  selected,  large  enough  to  recdTC 
the  stem  or  pipe  to  which  the  index  is  at- 
taohad  i  paaa  this  stem  through  and  sot  up 
tho  pfaioh  nut  on  the  inside,  pack  the  out- 
side nut  with  a  pasteboard  washer  against 
the  boiler,  screw  on  the  dial  cap,  and*  make 
a  HffkiJoM  where  it  meets  the  eircnlar 
plata.  8liQ»-threadwon»dafBwtimeara«ind, 
or  FuUer^e  pasteboard  wiU  answer :  6ui  r<- 
mfm^«r,  put  no  lead  or  other  cement  any* 
uf%ere  on  the  aauge.  Screw  on  the  ball  and 
fill  «p  the  houer,  adjust  the  dial  and  fioat 
ao  Iha4  tiM  Boedle  wiU  lie  horiiontaUj,  when 
tli9  water  ia  at  the  desired  workisf  level  in 
the  boiler.    If  the  ball  now  has  free  passage 


of  all  stays  or  other  obstructions  throughout 
the  whole  range  of  motion,  nothing  can  pre- 
yent  the  aoenrate  working  of  the  instrument. 
To  keep  it  in  perfect  order  for  any  number 
of  years  (for  the  magoet  has  been  so  pro- 
pared  that  it  will  not  lose  its  influence), 
there  is  but  one  thing  more  required,  aod 
that  attention  ia  only  neoeasary  where 
muddy  or  other  impure  water  is  used.  It 
will  be  seen  that  steam  and  water  haye  free 
access  to  the  magnet  chamber  through  the 
tube.  Where  the  water  is  used  to  make 
steam,  aedimeni  may  collect  in  tUs  place, 
and  possibly  might  interfere  with  the  frei$ 
action  of  the  magnet.  To  preyeqt  this,  a 
small  blow-off  cock  is  attached,  which  must 
be  occasionally  opened  when  there  is  a  head 
of  ateam  on,  which  will  at  onee  driye  all 
sediment  out.  Any  engineer  will  easily  ob- 
serve how  often  this  is  to  be  done.  In  some 
places  it  is  not  reouisite  for  months;  in 
others  it  will  be  w«il  to  do  H  onee  a  day. 
In  setting  the  baU,  sometimes  a  slay  inter- 
feres with  the  rod  on  whieh  it  ia  sorewod. 
In  this  case  the  rod  can  be  bent  up  or  down 
to  clear  it.  It  will  also  be  found  too  long 
to  be  admitted  into  small  boilen :  in  ttds 
oaso  the  rod  mnat  be  ahortenedi  by  giving  It 
a  waving  ahape,  thus  „i.,>.,.i,.. .  Wheii 
the  rod  i«  left  of  the  full  length,  the  gradna- 
tioDs  on  the  dial  indicate  spaces  of  2  inches. 


MB.  HAWW'a   MATBnMAnOAI.  WOBBS.* 

1.  It  always  gives  us  sincere  pleasure  double  raoommendatioB  hs  a  high 

we  oan  reeommend  a  aeientifte  work  Hm  author  has  been  long  known  In  tk% 

to  o«r  readers  whieh  It  cheap  and  good,  scientific  world  tm  tiio  com^mMoie  of  the  lata 

Eaeh  of  thoT^eatieea  before  ua  deeervea  thia  oelehntedDr.Chngory  and  the 


»  1 
rlflii 


RudlnMntary  Treatise  on  PU&e  and  Bphe- 


8.  A   Short  Treatise  on  the    Steam  Engine, 
ada^tig  to  tike  am  of  Sahoels,  hi  whioh  aaa  gtvwft 
^  ISyiypki  on  the  Intagcal  Caleuhis,  for  the       piaetiflal  mleo  £»  the  naa  of  Sfudneers. 
neeoriMioola,  London:  John  Weala,  S0,  ftgh  Bai 
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Woodbome,  in  pnbllihing  the  Tery  luefiil 
"  Aitronomical  and  Nautical  Tablet "  as  anp- 
plementary  to  the  "  Nautical  Almanac"  and 
"  White's  Epheneris/'  and  also  as  the  author 
of  seToral  ralnable  works  on  mechanics  and 
other  subjects. 

There  is  a  class  of  mathematicians  almost 
indigenous  to  England,  for  which  we  always 
feel  the  most  unfeigned  respect,  we  mean 
that  comprised  of  men  whose  hands  snd 
clear  heads  alone  hate  enabled  them  to 
work  their  way  up  through  difficulties  of  all 
kinds  to  scientific  distinction,  and  to  fill 
posts  of  responsibility ;  we  beliere  that  Mr. 
Hann  comes  within  the  rank  of  these 
genuine  sons  of  science  in  a  very  distin- 
guished manner ;  at  all  CTents,  each  of  his 
worki  evinces  the  clearness,  the  distinct  com- 
prehension,  and  the  rigid  eiactness  which 
fully  entitle  him  to  be  placed  in  that 
category. 

A  generation  or  two  ago,  when  we  were 
teaching  ourseWes  the  mysteries  of  Trigo- 
nometry, wehad  "  Bonnycastle's  Treatise"  as 
our  guide,  which,  we  believe,  cost  us  twelve 
shillings ;  here  is  Mr.  Hann's  book,  contain* 
ing  a  condensation,  by  a  master  hand,  of 
all  the  useful  matter  in  the  works  of  Bonny- 
castle,  Cope,  X>e  Morgan,  Osskin,  Hall, 
Hind,  Hymers,  Snowball,  Woodhouse,  Gre- 
gory, and  Dayis's  edition  of  *'  Button's 
Course,"  with  a  selection  of  problems,  prin- 
cipally taken  from  the  LodM  and  Genile* 
mam'»  DUnrim,  the  **  Cambridge  Problems," 
and  Ltjfbommt^i  Rtpatitoiy,  together  with 
Lefebrre  de  Fourcy's  Demonstration  of 
Demoivre's  Theories,  &o.,  &c.,  published 
in  dear  type,  on  good  paper,  and  neatly 
done  up,  for  two  shillings  ! ! 

The  book  contains  less  dissertation  than 
our  old  friend  **  Bonnyeastle*s  Treatise,"  but 
we  think  it  comprises  more  genuine  Trigo- 
nometry,—there  is  no  chair  to  be  blown  off, 
the  work  is  the  essence  of  its  subject. 

We  have  no  wish,  howerer,  to  speak  in 
disparagement  of  Bonoycastle,  who  rendered 
good  service  in  his  dsy ;  nor  shall  we  enter 
upon  Mr.  Keith's  complaint,  that  all  Bonny- 
castle's  treatises  were  not  his  own ;  but  we 
■trangly  recommend  Mr.  Hann'i  neat  little 


book  u  being  as  complete  and  masttriy  •• 
it  is  chesp  and  neat.  In  looking  throv|^  it, 
we  cannot  help  contrasting  the  easy  and 
inexpensive  course  of  the  student  of  these 
days  with  that  which  it  was  our  fota  to 
follow.  In  addition  to  wading  tbrovgfc 
Bonnycaitle's  ponderous  rolume,  at  a  coit 
of  twelve  shillings,  some  years  after, 
we  came  to  Cambridge,  and  had  to 
the  leotnres  on  trigonometry,  a  treatise  oq 
the  sniqeet  had  just  come  out,  st  the  priee 
of  eight  or  nine  shillings,  which  esch  stsdent 
was  adrised  to  read.  The  lectnrea  on  sphe- 
rical trigonometry  were  given  some  time 
after,  and  in  the  interval  another  edition  of 
the  aforesaid  trigonometry  had  been  pob- 
lished,  containing  spherical  trigonometry. 
Bach  of  us  was  almost  obliged  to  get  that 
also,  at  a  cost  of  ten  shillings,  the  former 
edition  being  worth  little  or  nothing.  Part 
of  this  was  a  bookmaker's  and  a  bookseller's 
trick ;  we  name  the  circumstance  only  to 
assure  the  student  that  he  will  have  quite 
as  complete  a  course  of  trigonometry  in 
Mr.  Hann's  book  for  two  shillings,  ae  we 
obtained,  back  in  those  ancient  times,  for 
more  than  ten  times  the  amount. 

Trigonometry  is  of  universal  applicetioe 
in  mixed  mathematics.  Scarcely  a  step  can 
be  taken  in  the  higher  branches  without  the 
oeeurrence  of  expressions  requiring  e  familiar 
acquaintance  with  trigonometry  for  their 
unravelment.  Asttonomy  Is  almost  wholly 
based  upon  it. 

Wlioever,  therefore,  aims  at  the  ettelB- 
ment  of  such  knowledge  to  any  extent, 
cannot  adopt  a  aafer  course  than  as  early 
as  possible  to  make  himself  thorovghly 
acquainted  vnth  Trigonometry  and  expert 
in  the  application  of  its  formulse.  The  book 
before  us  is  admirably  adapted  for  this 
purpose,  and  we  atroogly  reoommeod  it  to 
teachers,  and  especially  to  studeiits  who 
teach  themselves. 

2.  The  integral  caloulus  has  been  tarflaod 
the  inverse  of  the  differential— just  as  difi- 
sion  is  of  multiplication,  and  the  extraetiea 
of  roota  Is  of  involution.  The  oliject,  there- 
fore of  the  integral  calculus  is  to  find  e  flmo* 
tion  from  whieh  a  glTen  differential  ooeftelsnl 
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may  be  dertfcd.  Were  all  dHTerential  co- 
efBeients  obtained  by  direet  differentiatioD, 
the  iBTene  proceas  would  for  the  moat  part 
be  eomparatiTely  easy.  Bat  thia  is  not  very 
often  the  caae ;  in  moat  inatanoea  the  ez- 
preadon  to  be  integrated  ariaet  from  a  fnac- 
tlon  that  baa  been  multiplied  by  the  symbol 
of  diferentiation— that  ia  if  ^  (jp)  be  the 
fonetion  we  hare  to  integrate  0(«).  dMi  and 
not  d.f(x).  Henee  integration  beoomea  a 
lir  more  intricate  procesa  than  differentia- 
tion. Perhaps  there  ia  no  braneh  of  pure 
matbematiea  which  calls  the  iuTentire  facuN 
tiea  into  operation  more  ftrequently  than  in« 
tegration.  The  common  forma  are  eaaily 
managed  $  but  the  ezpreaaiona  which  reanlt 
from  the  iuTcstigation  of  physical  and  other 
problema,  sometimes  elude  all  the  artifioea 
of  reduction,  aubtraction,  and  transforma- 
tion—and not  unfrequently  baffle  all  the 
subtle  ingenuity  of  the  most  experienced 
analyata«  Some  of  the  Enlerian  integrals, 
•a  tliey  are  termed,  may  be  named  aa  be- 
longing to  a  diffieult  claas;  we  intend  at 
aome  time  to  give  the  inrestigation  of  one 
of  the  moat  useAil  of  them 
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which  seema  to  admit  of  a  more  simple  el«- 
ddatloB  than  that  glTcn  by  Hymen  and 
others. 

Readineaa  in  integrating  can  be  aoqfvired 
only  by  practiee— even  that  intuitife  sort  of 
inaight  which  the  skilful  analyat  appeara  to 
posaeaa  when  operating  upon  an  iuTolved 
expression,  ia  very  often  only  the  reault  of 
study  and  practical  application.  The  mind 
of  aoeh  a  mathematician  haa  acquired  the 
habit  of  ting  fractions  of  tUa  nature, 

and  of  perceiTing  at  a  glance  the  different 
porta  into  which  they  may  be  resolved. 
Perhaps  there  ia  but  one  way  leading  to  the 
attainment  of  thia  ezpertnesa  In  treating  the 
intricate  sulijeet— ^nd  that  ia,  through  the 
aolution  of  numeroua  examplea.  The  dex- 
teroua  anatomlat  doea  not  acquire  the  deli- 
cate touch,  upon  whieh  ao  muoh  of  hia  sue> 


cess  and  usefUness  depends,  witfiout  a  long 
course  of  practice  and  careful  observation 
— our  aubjeot  requirea  a  drilling  of  the  same 
kind.  Mr.  Hann's  examples  are  judiciously 
selected  and  arranged  for  such  training. 
Hie  book  must  prove  highly  useful  to 
teachers  and  atudenta.  "  Peacock's  Exam- 
plea"  are  become  scarce  and  expenaive. 
**  Gregory's  Treatise,"  though  excellent,  ia 
rather  too  bulky,  and  coats  too  much  for 
students  of  a  certain  age  and  grade.  The 
object  and  nature  of  Mr.  Hann's  book  are 
best  explained  by  the  Author  himaelf,  who 
aays,  '*  As  this  book  contains  a  great  num- 
ber of  integrals  fully  worked  out,  the  Author 
hopes  that  it  will  considerably  ikdlitate  the 
progress  of  those'entering  on  this  branch  of 
atudy  by  showing  them  almost  all  tiM  artl- 
tiftoea  that  are  used  in  those  branchea  that 
come  within  its  scope.  The  works  that  have 
been  consulted  are  those  of — Peacock,  Gre- 
gory, Hall,  De  Morgan,  Young,  and  varioua 
mathematical  periodicala ;  also  tbe  excellent 
little  work  on  the  *  Calcnlut,'  by  Mr.  Tate, 
which,  like  all  the  productions  of  that  emi- 
nent writer,  abounds  with  useful  informa- 
tion, apart  firom  the  able  manner  in  which 
he  haa  treated  the  first  prineiples.  When 
integration  by  parts  is  used,  the  whole  pro- 
cesa ia  put  down,  but  the  student  should  en- 
deavour aa  aoon  aa  possible  to  acquire  the 
f adlity  of  running  off  the  quantitiea  without 
writing  down  all  the  intermediate  ateps." 
The  eontenta  of  the  book  are : 
Elementaryj  integrala  to  be  oommitted  to 
memory—- with  examples  worked  out  onoa 
for  practice.  Bational  FracttoUa.  On  the 
method  of  integrating  by  parte.  Formnlsa 
of  reduction.  Logarithmic  formulss.  Trigo- 
nometrical functiona,  or,  aa  Hirsoh  terma 
them,  *' transcendental  differentiab."  Defi- 
nite intsgrals.  Areaa  of  cnrvea.  VoluBsea 
of  solids,  &c.,  with  many  examplea  in  each 
worked  out  in  a  manner  which  the  student 
may  profitably  adopt  aa  hia  guide  for  ele- 
gance and  exactnesa.  There  is  also  a  set  of 
mtscellaneoua  examples  at  the  end— valuable 
and  intereating. 

The  book   ia  oloarly  printed   on   128 
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pa|M,  natUf  put  tofother,  and  U10  wliole 
randered  to  Uw  ftvdent  for  oim  ibii*- 
LINO  1 1  Ttkiqg  into  aoooont  tb«  nature, 
the  qnalitj,  and  the  qoantity  of  thf  tub- 
jeot,  and  tha  mode  in  whicb  it  haa  been 
treated,  we  think  we  mey  Tentnre  to  assert 
that  the  book  ia  a  aingolar  ipedmen  of 
eheapneia  and  niefalneai;  for  theae  attri- 
bntea  we  know  nothing  like  it  in  the  Epg- 
liah  langnege— we  mneh  donbt  if  ita  eqnal 
oan  be  fonnd  in  any  ot)|er«  When  we  re- 
member how'difienll  and  ooatly  it  waa  to 
obtain  anything  of  the  kind  yeara  ago— it 
almoat  createa  a  deaire  to  go  baok  and  be- 
gin again  for  the  pnrpoae  of  haviog  thia 
advantege  whidi  now  attenda  the  atnd^t. 

3«  Perhapa  no  other  aehievemuit  of 
hunan  genins  haa  oonfened  ao  mneh  re^l 
beaeftt  on  the  whole  raoe  of  mankind  aa  the 
BVSAM  snaiKB,  Ita  powera  appear  to  be 
bonndleaa.  We  oan  cootem  plate  only  to 
aome  extent  what  i|  haa  e0eoted,  but  it  i« 
impotfible  to  prewribe  limita  to  ita  appUea- 
tiona.  Alreidy  it  performa  nearly  the  whole 
trafie  of  the  nation,  and  haa«  aa  it  were, 
bronght  the  moat  diatant  parte  of  the  eonntry 
eloae  to  each  other.  It  enablei  the  miner  to 
penetrate  deeper  than  formerly  in  hie  aeeieh 
fbr  ore  ;-*it  bringa  np  all  the  prodnee  of 
theee  nodergroond  domains ,  and  moat  of  the 
other  mining  pioeenw  are  performed  by  thia 
powerM  egent.    Onr  veal  pllea  of  aMohi- 

•■wpB  ^r  y        ^^BW^vw       ^F^^^^^^        w^^'^^^*^        ^^^^^••'^^^^^^^^^^^^^^p       ^^^^^^^^^^^^ 

thronghont  onr  mannfaotariag  dietrieta,  no 
longer  depend  npon  the  wind  or  water  lor 
their  metkmi— the  alenm  engtee  anppliea 
the  plaee  of»  aad|  hi  eome  meaanre,  eom- 
mende  both.  Immenae  ahipa  are  taken 
eeraea  the  eceen  by  the  lame 
tdity,— the  wind  and  the  wnvea 
oonntereot  ito  ImpeUng  powera.  To  onr 
gnat  national  eoneerna  mewanttle  and  me- 
rino—the  atonm  engine  haa  beeome  en  India- 
peneebleegent.  AKtongh  H  he  the  promoter 
of  peeee  and  teeedom,  it  hoe,  perhape,  do»- 
bled  the  powere  ef  the  coMrtry  for  belligerent 
pnrpeeea.  Theee  are  only  a  fow  of  ita  per* 
formancee—the  achieremente  of  Me  lofbncy. 
Ite  powera  ere  esteodtng  every  day.    No 


donbt,  heraeHer,  it  will  be  appUod  osten- 
lirely  to  agrienltnral  aifaira ;  there  cen  he 
no  reaaon  why  the  plough  ahonld  not  he 
worked,  an4  the  wagon  drawn,  by  it.  Very 
likely,  in  the  eonrae  of  time«  inateed  of 
orderinK  horeea  to  be  got  ready  for  taking  a 
carriage,  the  order  will  be  "  to  get  the  eteam 
np."  In  a  apcial  point  of  view,  it  ia  work* 
ing,  and  will  bring  abont  anrpriiing  ticiui- 
tndea :  imi^nation  can  hardly  set  bonnda 
to  Ite  powers.  Aa  erei^te  are  now  progreaa- 
ingf  metten  hitherto  oompUeftted  and  ez- 
peniire  may,  hy-and-bye,  be  rendered  by 
thia  necromenoer  simple  and  cheap ;  for  in- 
atance,  the  law  may  be  ao  oodefied  and 
rednoed  to  mere  yea-and-no  simplicity,  that 
«n  apprppriate  little  engine  may  be  made  to 
ezponnd  it  at  the  expense  of  a  small  quan- 
tity of  eoko  or  coal.  Nay  more ;  when  we 
aee  to  what  g  meohanioal  paasivenese  a  very 
nondescript  sort  of  deepot  baa  reduced  one 
of  the  most  polislied  and  high-apirited  na- 
tions in  the  unif  erse,  it  would  be  unsafe  to 
predicate  that,  a  few  oentnnea  lMnoe»  the 
tyrant  ralera  of  nations  n^y  not  be  things 
of  conatmction — contrired  to  '*  nxcnnn  " 
by  the  consumption  of  a  giren  quantity  of 
the  beat  Newport  or  indiffsrant  Newcaatle. 
Howerer,  leaving  the  ^plication  of  the 
ateam  engine  to  legal  and  regal  affairs  en- 
tirnly  to  foney'e  foretellmfif  it  ia  quite 
obvioua  that  a  Inold  exposition  of  the  ma* 
thematical  principlea  which  apply  ta  ite 
nuBserona  perf oraMueee  meat  be  intorealteg 
to  ell  pwtiea  eonoemed  in  ite  improvoment, 
end  eerriosabte  to  engteeera  and 
are  sngafmi  in  ite  oonelrnelion  and 
mant.  Mr.  Hann'a  treatise  for  that  pnrpoea 
ia  a  naefnl  eode  mewim.  For  the  epedel 
aervios  of  tlw  ajaaam  jnat  rsforesd  to«  and 
for  the  enllghtsnossBt  of  others  who  mny 
wieh  to  beeome  aoquaiotad  with  the  mntho- 
maMee  of  the  important  suhfsel,  Mr.  Hann 
haa  eeodenaed  all  that  auifeed  hte  objeet 
found  in  «'Xn  rAeerte  dm  Aleetont  ^  r«- 
jMnr."  pmr  Famk^mrt  '« X«  M^senifs  Jb- 
dmaMMe,"  par  Pmtfkii  «*  Meeetey'e  Mo- 
chanieel  Prinsipiss  of  Engaaeesii]« ;"  *'T^red- 
goM  on  the  Stanm  Bnghw,"  byWoelhoneat 
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Profflwor  Willis*!  "  Prindplei  of  Meelit. 
nitm,"  fte.  Id  addition  to  thoio,  the  yilaa- 
bla  worka  of  Mr.  Tate,  Profeaaon  Millington 
and  RoUaaoOf  Meaara.  Dodda,  Poloi  Teaa- 
platan,  &e.,  have  bean  praised  into  the  aer- 
Tioe  of  the  work.  The  ezpoaition  of  "  Mar- 
rlott'a  Lawa  of  Expanaion'*  will,  we  think, 
bo  fonnd  naeful  to  the  preotioal  engineer. 
There  ire  also  Ibtamha  and  ralea,  with 
practieal  eiamplea,  on  the  work  done  with 
referenoe  to  the  expansion — the  preaanre 
at  diflhrent  poeitiooa  of  the  piaton  —  the 
woik  done  by  the  engine  on  the  piston 
per  mlnnte  —  the  dnty  of  an  engine—* 
the  safety -TalYO — the  aafetj-valfe  lever— 
pnrnUel  motion  —  finding  the  length  of 
tto  oonneetiDg  rod— oonatmetlng  ao  ee- 
centric  wheel — the  orank— the  fij- wheel 
-—the  friction  of  the  fij-wheel — the  go- 


There  are  alao  laisoelleneooa  ezamplea  to 
exerefae  the  atndent,  and  A  table  of  hyper- 
boUe  logarithma^  which  will  be  fonnd  naefnl 
in  vniiOM  porta  of  (he  work.  Theeematters 
are  brovght  down  to  the  rimplldty  of  aebooil 
elerciiea.  To  the  yonng  engineer  who  is 
desirona  of  being  well  grounded  in  the 
aaiaatiie  part  of  hia  profeasion,  the  book  la 
truly  Ttlnable.  It  will  alio  be  of  esientitl 
aervlce  to  that  cUss  of  readers  who,  at  a 
avail  coat  (three  ahilUnga  and  aixpanee)  with 
to  naqnira  aonM  aanthenctiari  knowledge 
on  tte  anbject,  thongh  not  fHth  the  t iew 
of  beeoming  engineers. 

The  Indd  aMnner  in  which  the  Anihor  has 
teeatod  thia  somewhat  oooBpliented  anb}ect, 
leada  ns  to  point  ont  another  topic  to 
his  attention.  In  worka  on  dynamica,  &c.j 
when  n  problem  haa  been  enandatod,  n 
dUfcteotial  eqwilton  in  frequently  at  once 
set  down  atf  applicable  to  the  condflion, 
leaving  the  atndent  to  find  out,  if  he  can, 
why  it  ia  that  that  eqnatioa  anita  the 
problem  better  than  any  other.  Farhapa 
we  abaR  best  explain  onr  meaning  by 
giving  an  example.  "  A  body  falls  towarda 
a  centae  of  force  which  variee  aa  tho 
iamno  oobe  of  tho  diatanao  ha  a  mednrn 


of  which  the  denaity  variea  alao  aa  the 
inverae  cvbe,  and  of  which  the  reaiatanoe 
variea  u  the  aqnare  of  the  velocity;  to 
find  the  Telocity  or  any  diatonco  fh>m 
the  centre." 

**  Let  jr  repreaent  the  diatanoo  of  the 
partiole  from  the  centre,  after  a  time  i$ 
and  let  a  he  tho  central  diataace.  Let 
k  denote  the  foroe  of  reaiatanoe  at  a 
nnit  of  diatanoo  for  a  nnit  of  velodtyt 
and  ft  the  abaolnto  force  of  attraction." 

**  Then,  tot  he  motton  of  the  partiole, 
d*#         jt_     k    dx*  „ 
dt9  *""«•'*■«•  ~di9" 

'*  Now,  why,"  the  novice  in  aneh  mattnrs^ 
may  mqnire, "  doea  thia  diflerential  equation 
represent  the  stote  of  the  partiole  at  aomo 
point  in  its  progress?— In  what  manner 
is  the  expresaion  on  the  first  aide  of  tho 
equation  made  to  apply  i  and  why  ia  the 
aign  of  equality  placed  between  it  end  that 
on  tho  other  aide?"  Such  iaqniriee  may 
be  rofarred  to  the  eqnationa  of  naotion^ 
coupled  with  fundaaaental  priadplas,  for 
an  explanation.  Still,  it  ia  known  thai 
atudonta  have  frequentiy  great  diiiealty  ha 
perceiving  the  relation  which  a  differential 
equation  ia  made  to  bear  to  a  body  in  motion 
—  nor  ia  tho  perploxity  much  len  hi 
comprehending  why  certein  differential 
impreaaiona  ahould  repraeent  a  body  In  om<* 
titm  in  one  poaitioa,  and  the  integral  of 
that  axprmeion  denoto  it  In  another  state  i 
the  diificultyperhapa  originatea  in  obtaiaing 
a  clear  perception  aa  to  how  the  procease*  of 
differentiating  and  integrating  can  apply  t« 
the  state  of  a  body  in  aaotton.  We  think 
Bome  writers  on  dynamica,  fte;,  have  not 
been  auificiendy  explicit  upon  the  Bub« 
ject.  They  are  too  apt  to  give  the 
equation  of  motion,  aa  the  first  atep,  ea 
in  the  above  example,  leaving  the  atudetit 
to  cndgel  his  braina  for  reaaona  and  ox- 
planations.  Dr.  Whcwell  has  censured  ana* 
lytioal  mathometles,  as  having  a  tendency 
to  pan  over  reasonings  npon  subjects  as 
briefly  aa  possible.  In  the  instance  he 
haa  cited,  if  the  atodant'a  object  be  meroiy 
to  aolvo  the  proUom,  the  chief  point  la 
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'o  recollect  the  equation,  and  so  of  othen  ; 
and  olearlf,  if  thia  habit  be  carried  to  any 
length,  it  is  just  possible  that  a  student 
may  qualify  himself  to  soWe  a  number 
of  problems,  mechanically  as  it  were« 
without  reasoning  much  upon  them.  We 
think  the  authors  who  do  not  tske  the  trou- 
ble to  explain  fundamentally  in  what  manner 
analytical  expressions  apply  to  the  different 
conditions  of  problems,  hare  been  instru- 
mental in  forming  such  unreasoning  problem 
solvers.  **  Walton's  Mechanical  Problems/' 
from  which  the  aboTO  was  taken,  is  a  very 
▼alnable  compilation  of  the  kind ;  but  Eng- 
lish students  want  another  of  the  same  kind, 
in  which  reasons  for  the  analytical  processes 
and  applications  are  more  extensively  given. 
We  think  such  a  work.  If  judiciously  treated, 
would  not  only  be  most  serviceable  to 
students  of  all  descriptions,  but  that  it 
would  materially  remove  the  stigma  which 
at  present  attaches  to  analytical  mathema- 
tics, as  being  notative  and  unreasoning. 
Mr.  Hann  possesses  just  the  qualifications 
to  write  such  a  work :  we  shall  be  pleased  if 
our  remarks  should  induce  him  to  undertake 
and  complete  it. 

We  must  not  conclude  our  notices  without 
calling  our  readers'  attention  to  Mr.  Weale's 
•eries  of  other  rudimentary  works.  They 
will  find  that  they  can  obtain  treatises  on  a 
great  variety  of  mathematical  and  scientific 
subjects,  by  the  best  writers,  mi  e  9kiUlmg 
fp€r  eo/iMM.  The  works  are  carefully  and 
neatly  got  up,  and  we  are  of  opinion  that 
the  British  Public  is  indebted  to  the  Pub- 
lisber  for  his  eminent  services  on  behalf  of 
popular  and  general  science. 


aPBCiriOATIOMa  of  nNOLISB  patbmts  bn- 
nOLLBD    DUEINO    THE    WBBK     BITOIKO 

APRIL  15,  1852. 

HBMnT  CuBSOif,  of  Kidderminster,  civil 
engineer.  For  improvements  in  M«  ummk- 
faeiure  of  earptie  and  mge.  Patent  dated 
October  9,  1851. 

These  improvements  consist  in  employing 
additional  warp  together  with  additional 
throwing  in  of  weft  to  each  wire  inserted  in 


weaving  Brussels  and  velvet  piled  carpets 
and  rugs. 

When  using  printed  or  parti-coloured 
warp  in  such  manu&ctore,  it  has  been  a 
common  practice  to  have  three  warp  threads, 
consisting  of  the  printed  yam  for  making 
the  surface,  a  thick  filling  warp  for  making 
the  body  of  the  fabric  and  a  fine  linen  warp 
for  binding  the  fabric  together,  by  throwing 
one  shoot  of  weft  over,  one  under,  and  one 
over  after  the  insertion  of  each  wire.  This 
method  Is  oommonly  known  as  ''three 
shoot"  weaving,  and  differs  from  that  of  the 
patentee,  inasmuch  as  he  employs  an  addi- 
tional filling  warp  together  with  the  addi- 
tional  throwing  in  of  weft.  The  ordUuury 
thick  filling  warp  may  be  composed  of  any 
suitable  fibre,  and  it  is  prefernd,  that  this, 
as  well  as  the  additional  thick  warp,  ahould 
be  as  large  as  the  reed  will  conveniently 
admit  of.  In  weaving,  the  thick  warp  re> 
mains  stationary,  but  the  additional  warp  ia 
raised  up  and  down  in  forming  aheds,  and 
the  working  is  performed  in  such  manner 
aa  to  introduce  four  shoots  of  weft  to  euck 
wire,  and  all  the  shoots  may  he  of  the  same 
weft  or  part  of  thicker  weft  than  the  leet 
If  fabrics  sre  required  of  still  greater  thick- 
ness than  csn  be  produced  by  the  use  of  a 
second  thick  or  filling  warp,  another  may 
be  added  thereto.  An  arrangement  of  loose 
is  described  for  carrying  out  the  invention, 
in  working  which  a  shed  is  to  he  opened  to 
receive  a  wire ;  then  a  shed  is  opened  by 
raising  one-half,  or  every  other  yam  of  tiie 
binder  warp,  and  a  shoot  of  weft  is  thrown 
over  the  worsted ;  the  same  half  of  the  warp 
is  then  depressed,  and  the  other  half,  toge- 
ther with  the  additional  thick  warp,  raised, 
and  a  second  shoot  is  thrown  in.  Half 
the  binding  warp  is  then  raised,  the  other 
warps  being  depressed,  and  a  third  shoot  is 
thrown  in;  the  additional  filling  warp  is 
thus  depressed,  all  the  other  warpa  being 
above.  A  fourth  shoot  of  weft  ia  then 
thrown  in,  by  which  it  will  he  seen  that 
there  is  at  all  times  a  shoot  of  weft  between 
the  two  filling  warps  for  each  wire  intro- 
duced. After  potting  in  the  next  wire  the 
working  proceeds  as  before,  only  that  the 
half  of  the  binder  warp  which  in  the  above 
description  was  directed  to  be  raised  will  he 
depressed,  snd  tiie  other  half  raised. 

Claim, — ^The  mode  described  of  weaving 
carpets  and  mgs. 

JoBBPH  PiMLOTT  Oatbs,  of  lichfieldt 
surgeon.  For  eorUtin  in^nrooemonU  m  me- 
ehinery  for  mam^aeturing  krieko,  lilsf, 
quarriot,  drain  pipeo,  andonek  other  erfielss 
me  are  or  map  be  mmde  qf  Hmp,  or  other 
pimoOe  ee^etmnee.  Patent  dated  Oetober  9, 
1851. 
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The  improTvd  maohlnery  wUch  eoosti> 
tntM  tbe  lobject  matter  of  the  present 
patent  ii  adapted  for  the  mannftietore  of 
bricks,  tflea,  8cc.,  by  movlding.  The  day 
in  a  plastie  itate  is  fed  into  a  vertical  hop- 
per of  a  drcnlar  section,  tlie  upper  portion 
being  oylindrical,  the  middle »  of  the  form  of 
«n  inverted  trancated  eone,  and  the  lower 

Swtton,  cylindrical,  but  gradnally  contract- 
g  towards  the  estremity  to  the  shape  of 
the  bride  monld  nsed.  This  contracting 
portion  the  patentee  calls  the  ^'rectum.*' 
WitUnside  the  npper  parts  of  the  liopper 
is  fixed  a  shaft,  to  which  are  attached  by 
bosses  a  series  of  kniyes  or  blades,  each 
pafar  bdag  at  right  angles  to  tiie  pair  imme- 
diafedy  preeeding  it,  and  the  knlTes  or 
Uades  of  eadi  pair  being  indioed  in  oppo- 
dte  directions.  The  blades  are  of  dUbrent 
lengths  to  snit  the  Tsrying  dimensions  of 
the  interior  of  the  hopper,  and  tliose  at  the 
upper  part  are  placed  at  greater  distances 
•part  than  those  in  the  lower  and  ooni- 
m1  part.  Within  the  **  rectum'*  is  placed  a 
▼erticd  renrolring  screw,  the  threads  of 
which  come  dmost  in  contact  with  the  sides 
of  the  interior.  The  day  Is  fed  into  the 
hopper  and  tempered  by  the  action  of  the 
knires  or  blades  on  the  rcTolYing  shaft ;  it 
is  then  carried  down  by  the  screw  in  the 
*'  rsetnm"  and  forced  firom  the  orifice  there- 
of into  one  or  other  of  the  moulds.  The 
noidds  are  formed  in  a  sliding  frame  which 
has  a  redprocating  movement  immediatdy 
under  the  orifice  of  the  "  rectum,''  so  as  to 
bring  the  moulds  dtematdy  into  a  podtion 
to  be  filled  by  the  day  in  its  forced  descent 
When  one  mould  is  filled  the  sliding  firame 
is  caused  to  move  ddeways,  so  as  to  dear 
the  filled  mould  from  the  orifice  and  bring 
the  second  monld  under  it  to  be  filled.  The 
seme  motion  causes  also  the  top  and  bottom 
oi  the  moulded  brick  while  in  the  mould  to 
be  planed  or  smoothed,  by  the  sliding  frame 
pesdng  between  two  flat  surfiuies  in  con- 
tact with  its  upper  and  lower  sides.  Tlie 
moulded  bricks  are  remored  bv  the  action 
of  pistons,  which  force  out  the  bricks  on  to 
e  trafcUing  web,  from  which  they  are  taken 
to  be  stacked  and  burnt.  For  the  purpose 
of  forming  other  articles  than  bricks  and 
tiles,  the  orifice  of  the  **  rectum"  must  be 
made  of  a  form  corresponding  to  that  of  the 
mould  employed. 

CMwu, — 1.  The  arrangement  of  knires 
or  blades  described. 

2«  The  forcing  of  the  clay  or  other  plastic 
substance  of  which  the  bricks,  tiles  or  other 
articlea  are  to  be  formed  through  the  con- 
tracting opening  described,  and  cdled  the 
'*  rectum,"  whereby  the  day  or  other  plas- 
tic substance  is  broughtto  acoDDpressed  state. 


3.  The  redprocating  frame  carrying  tbe 
moulds  on  which  the  bricks  or  other  articles 
to  be  manufactured  are  formed ;  the  planing 
or  smoothing  the  top  and  bottom  of  such 
bricks  or  other  artides  by  candng  the 
monlds  in  which  they  are  formed  to  pass 
between  two  plane  aurfaces ;  and,  the  re« 
movd  of  the  bricka  or  other  articles  ftrom 
the  moulds  by  pistons,  aa  described. 

Jambs  FnuDBucK  LAOKiasTUN,  of 
Kensfaigton-square,  gentleman.  #br  hm> 
pT999mmU  in  Mttinmg  moMee  Reiser. 
Piitent  dated  October  9, 1851. 

These  improTcments  consist  of  certain 
combinations  of  means  and  apparatus  for 
obtaining  power  by  the  use  of  carbonic  add 

The  apparatus  employed  for  generating 
the  gas,  and  bringing  it  to  a  fit  condition  fo^* 
use  in  the  engine,  eonsists  of  three  Tessds—  • 
a  generator,  a  purifier,  and  an  ezpaodei. 
These  ressds  are  eadi  of  a  cylindricd  form . 
with  hemispheriod  ends,  and  are  connectei* 
with  each  other  by  suitable  arrangements  oi 
pumps  and  pipes.  The  materials  from  which 
the  gas  is  obtained  (and  which  the  patentee 
prefers  to  be  sulphuric  add  and  cariionate 
of  soda  in  solution,  or  other  equivdent  ma* 
teriils  yidding  residuary  products  of  oom* 
merdal  Tdne)  are  pumped  in  atomic  pro- 
portions into  the  generator,  and  oansed  to 
combine  intimatdy  by  traverdng  a  peroola- 
tor  filled  with  broken  glass  or  other  such 
materials,  whereby  an  extended  surface  is 
obtained.  After  passing  through  the  per- 
colator, the  used  materials  are  collected 
at  the  bottom  of  the  Teasel,  and  dis- 
charged from  time  to  time  by  means  of  a 
self-acting  float  vdre,  whidi  rises  from  its 
seat  when  the  liquid  has  attdned  a  certain 
level,  and  fdls  sgain  and  doses  the  exit  ori« 
fine  when,  by  the  discharge  of  part  of  the 
liquid,  the  level  of  the  liquid  in  the  genera- 
tor is  reduced.  In  order  to  prerent  the  float 
being  crushed  by  the  pressure  of  the  gas,  it 
is  perforated  at  the  top,  whereby  gas  Is 
admitted,  and  the  interior  filled  at  the  same 
pressure  u  exists  in  the  generator.  The 
idling  liquid  from  the  percolator  is  pre- 
vented from  entering  the  float  bv  a  shidd, 
which  serves  to  disperse  it,  and  keeps  it 
from  contact  with  the  open  part  of  the  float. 
The  gas  produced  in  the  generator  is  pumped 
into  the  purifier,  wlicre  it  is  passed  tiirongh 
water,  and  from  which  is  supplied  to  the 
expander  by  a  double  plunger  pump  of  a 
peculiar  construction.  The  eipander  is 
surrounded  by  a  jacket  in  which  steam,  hot 
air,  or  hot  water  u  caused  to  circulate,  and 
the  preMure  of  the  gas  is  tliereby  mudi  in- 
creased, or  the  use  of  a  current  of  deeirt- 
dty  may  be  adopted  for  the  s«mu  purpose. 
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Wtom  tht  ezpandar  the  gM  pMMf  to  the 
eylind«r  of  the  engine,  where  it  ecteatei  a 
piston  in  predielf  the  Mme  manner  ae 
•teem  la  canaed  to  aet  on  the  piston  of  a 
steam  engine.  After  performing  its  duty 
In  the  cylinder^  the  oarbonio  acid  it  passed 
through  a  Tefael,  eontaining  in  soiutioa 
some  ehemical  snbstanee,  capable  of  com« 
bining  with  it  to  form  a  ssaterial,  which  on 
being  eonesnUrated  or  eraporated  to  drjnets, 
Bsaf  be  sgsin  nsed  in  the  production  of 
oi-rbooic  sisid  gas.  Those  portions  of  the 
Of  psratns  whidi  are  liable  to  be  eorroded 
l^  the  add  employed,  are  to  be  pcoteoted 
by  a  eovering  of  gold  or  platina,  or  to  be 
Inrmed  of  Ihoae  metala.  With  the  same 
lUsw  the  interior  of  the  generator  is  lined 
with  Khest  lead. 

Alihongh  snlphnrie  add  snd  carbonats 
ol  soda  are  the  snbetanees  which  the  pa- 
lentee  prefers  to  use  lor  prodneing  gas  for 
the  purposes  of  his  inventhm,  he  does  not 
001  ine  himself  thereto,  but  uses  biearbo- 
p'tissnd  sesqni  -  carbonates  of  loda  and 
eutbeoatea  of  other  alkalies,  and  other 
Mills  than  sniphuilo,  aa  also  substuoes 
wiih  an  acid  reaction  ;  the  objeet  whioh 
he  baa  in  ticw  being  to  obtdn  at  the 
same  time  with  the  production  of  gee 
residuary  materiala  of  commerdal  valoe. 
ll^na  from  sulphuric  aeid,  and  carbonates 
ol  soda,  potssh  or  samonla,  are  obtained 
reaidud  snlphntee  of  those  bsses ;  from 
nitrie  add  with  the  sesM  bases  ?dud>le 
nitrates  I  from  borade  add  and  soda,  the 
borax  oif  comnwree  $  from  dum,  with 
potash  or  soda,  Tdnable  fertUidDg  sdts; 
from  ehromie  add  and  potash,  chromate  of 
potaah,  a  compound  ? doable  in  dyeing  i 
and  from  hydrochloric  add  and  ammonia, 
selemmonlao  of  oomoBeroe.  Theae  how- 
efcr  ere  merdy  gt? en  ea  examplca. 

Cfaima.— 1.  The  employment  of  the  spe- 
died  materieb  when  oorrosiTo  sdds  sre 
vsei.l,  in  the  construction  of  the  pumps  and 
•tiisr  psrts  of  the  spperatus. 

t.  The  use  of  a  pereolator  whereby  the 
mauriala  forming  the  gas,  sre  more  inti- 
matdy  mixed  together  by  pessing  through 
a  more  extended  surface. 

3.  The  sdf-ecttag  fleet  Tdve,  whereby 
the  rsdduary  matters  collected  at  the  bot- 
istm  of  the  generator  are  dischaiged  from 
time  to  time. 

4.  The  purifler,  whereby  the  earbonfe 
add  gas  is  parifted  before  bdng  nsed,  to 
pfe^ent  any  injurious  eflect  on  the  engine. 

6.  The  pumphig  the  gss  into  the  ez- 
pmider  to  inereeee  its  pressure  by  the  action 
ol  heat  previoua  to  iU  bdng  used  in  the 
engine,  whersby  greeter  economy  is  obtained 
in  the  eonsumpt&on  of  the  gas. 


6.  The  heating  aad  ezpaadlBg  of  thegu 
for  the  last*msntioned  purpose  by  meaae  of 
electricity. 

7.  The  construetion  of  a  doable  plangsr 
pump,  which  requiring  no  TalYO  is  parti* 
eolsrly  adapted  for  all  aJSriform  and  gaaeons 
flaids,  which  require  to  be  eomprened  or 
oondensed  under  strong  prsnnre,  the  me* 
dienieal  arrangementa  of  which  era  abofe 
described. 

HnnrnT    Bnioos,    of    Primrose*etied, 
fiishopsgate-strcet,  leed-erasher. 
proeimenft  la  M  hmp§  m%d  <a 
/kr  Mrteefitv.    Batent  dated  Oetbber  §, 
1861. 

The  '*  imptoTemsats  In  oO  lamps  "  hasa 
rdationto  the  Argend  lamps  empioyad  for 
the  roolii  of  rsilwsy  osrrlsges,  and  ooasial 
In  rsgulating  the  admisiion  of  air  to  the 
wick  by  means  of  a  perforated  plalo  af 
metal  or  wire  gsuae. 

The  *'  improtements  In  lubricatora  "  aoa- 
sbts  of  two  arrangemente  fsr  Inbricntfaig 
the  axles  of  carriage  wheeb.  In  the  flrst  off 
these,  the  baring  part  or  nedi  af  tlw  axle « 
Is  formed  with  a  oollar  at  the  esBtia  af  lH 
leagth,  which  by  dlpphig  into  all  eontdnad 
in  a  reserrair  formed  la  the  fewer  port  ol 
the  axle  box,  and  immedhitdy  bdowthe 
neck  of  the  axle,  raisss  the  oD  end  eUaws 
it  to  descend  so  as  to  ksep  the  rabWag 
psrts  always  supplied.  In  this  aisaaga- 
ment  the  brsss  besring  of  the  axle  Is  divided 
Into  two  parte  one  aa  eeeh  sMa  af  tha 
eoUar.  In  the  second  arrangeaieat,  tha 
eoUsr  to  the  week  of  the  axle  ie  ilsfaassd 
with,  snd  a  hoUow  rdler  Is  ased,  wklch 
floato  hi  tha  oil  rmerrdr  ia  caataet  with 
the  under  dde  of  the  neck  of  tha  axle. 
The  rerolntiou  of  the  axle  eaasss  tha  roHsr 
also  to  move  reaad,  and  bring  ap  ail  ea 
iU  surfsos  which  is  thas  raised  by  the  a^ 
and  the  rubbing  parts  kept  eeaetantly 
supplied. 

Clafoi«.->1.  The  mode  of  rsgabtlag  the 
admiadoa  of  air  to  Argand  lampa  for  rail- 
way carriage  rwafa  by  means  af  pui foisted 
pistes  or  whre  gause. 

S.  The  means  whereby  the  oil  is  rsfoed 
from  a  Yessd  below  the  axle,  and  sappHed 
to  the  rubbing  surfaces  by  s  collar  farmed 
on  the  axle  or  by  a  roller  as  desoribad. 

Sim  JoHir  Scott  LtLLia,  Knight  Compa- 
nion of  the  Most  Honourable  Order  of  the 
Batb,  of  Pall*aBaB.  #br  kmpi  esintsals  m 
formmg  or  ewering  romtb,  >foort,  disers, 
mtd  other  mnftem,  hient  dated  October 
9,  1851. 

For  forming  or  coTering  roedt,  floors,  end 
sueh  surfsees,  the  pstentee  employs  a  earn* 
bination  of  metd  with  ooene  grard,  brokett 
stone,  end  esphalt  or  bitamen.    Tha  maid 


WaiKLT  U8T  OF  MXW  BMOUSH  PAmilB, 


•19 


it  enploytd  in  the  form  of  pegf ,  whieh  an 
inierted  in  tntlready-formed  road  or  aCtaelied 
to  a  plate  of  metal,  aod  the  intermediate 
■paeea  are  then  filled  in  with  the  ordinarj 
road-making  materfala. 

For  conatmctiDg  doors  and  party-walli, 
the  patentee  oonnecta  together  two  plates  of 
metal  with  projecting  pieces  attached  there- 
to, and  fills  in  the  intermediate  space  with  a 
mtctnre  of  materials,  as  above  mentloaed. 

Another  method  of  eonstmethig  walls 
where  great  strength  is  reqaired,  consists  in 
using  blocks  of  eoncrete,  to  one  side  of 
which  is  attached  a  plate  of  metaL  The 
blocks  are  so  bvttt  together  as  to  hare  the 
platea  oetermostt  to  form  the  ftoet  of  the 
walL 

CZstm. — The  compoeltioB  of  materials 
described  for  forming  or  corering  rotdiy 
floors,  doorSfSnd  otlier  surfaces. 

HuBBST  SomiBLBT,  of  pABis.  Fhr  <m- 
j^roMBMii/s  in  the  moH^fketure  qf  tetsfors. 
Patent  dated  October  10,  1851. 

These  improTements  consist  in  the  menu- 
Cscture  of  scissors  by  cutting  and  stamping. 
The  parts  eonititnting  a  pair  of  scisiors  are 
first  cut  by  a  madiine«  |Mro?ided  with  suit- 
ably-shaped punches,  from  a  sheet  of  Steel  i 
thej  are  then  forged  and  stamped  to  the 
eiaet  shape  required,  and  are  afterwards 
finished  by  polishing  In  the  usual  manner 
For  the  purpose  of  finishing  the  interior  of 
the  rings,  the  patentee  makes  use  of  a  small 
grooved  roller,  the  grooves  of  which  are 
rougheued  like  files,  some  being  coarse  snd 
others  fine.  This  roller  he  introduces  inside 
the  ring,  and  then,  by  causing  the  roller  to 
revolve,  and  bringing  the  interior  of  the  ring 
hi  contact  with  the  coarse  and  fine  grooves 
successively,  it  is  reduced  to  the  exaet  ain 
and  polished  also.  For  the  purpose  of  pro- 
ducing a  better  finish  than  is  obtained  by 
the  use  of  the  file  surfaces,  a  small  wooden 
roUer  is  employed,  which,  being  set  in  revo- 
lution in  a  latbie,  aete  by  friction  en  the  inte- 
rior of  the  ling,  whieh  is  slipped  over  it  for 
the  purpose.  The  dies  used  in  the  stamping 
process  are  produced  by  impressing  soft 
steel  with  a  die  having  In  relief  the  form  of 
the  scissor-blade  to  be  manufactured.  The 
soft  iteel  dies  are  then  hardened  for  use, 
and  by  this  mesns  any  quantity  may  be  pro- 
dacrd  fiom  a  single  counterpart. 

Cfotms.— 1  snd  2.  The  application  and 
nie  of  a  cutting  machine  and  of  stamping 
nncbines  fitted  with  dies  in  the  manner  and 
fbr  the  purpose  described. 

3.  The  mode  of  forming  the  dies  do- 


4.  The  spplication  and  use  of  grooved 
steel  rollers,  with  roughened  surfaeea  for 
the  purpose  described. 


5.  The  appHoation  and  use  of  a  small 
wooden  roller  for  the  purpose  of  more  ef* 
fectaally  polishing  the  Interiot  of  the  rings 
of  scissors. 

John  FtATfiBB,  of  Kelghley,  worsted 
spinner  and  manufacturer,  and  JiBBiciAtt 
Drxybr,  of  the  same  place,  iron  and  brass- 
founder.  F&r  eertirin  imprwimmUt  in 
icrewi.    Patent  dated  February  9,  1852. 

Iliese  improvementi  have  relttion  to  the 
screws  used  for  propelling  woi^  and  other 
fibrous  materials  through  combing  and  pre- 
paring maehinery.    8i^  screws,  as  used  in 
oei^ctioii  with  gUl  oembs,  are  generally 
made  of  uniform  pitch  throughout  their 
length,  and  from  their  givhag  an  equal  speed 
to  every  part  of  the  material  which  they  aot 
on,  do  not  eificiently  keep  both  the  long  and 
short  fibres  in   their  proper  places  to  be 
worked   by  the  oombs,   when  |  the    oomba 
are  fine,  the  long  fibres  being  drawn  over 
insteed  of  through  the  teeth,  and  when  the 
oombs  sre  coarse,  the  abort  flbrea  being 
drawn  through  the  teeth  without  being  eifec- 
tually  combed.    Now  the  patentees  propose 
to  constract  the  screws  with  a  variation  or 
variationa  in  pitch  at  tf iflisrent  parte  of  their 
length,  so  that  when  at  work  both  the  long 
and  short  wool  shall  be  held  in  their  proper 
nlaoes  to  be  eombed,  whieh  result  will  be 
found  to  arise  from  the  variation  in  speed 
produced  by  the  vsried  pitch  on  the  serews. 
C/alm.— The  manufacture  of  screws  with 
a  variation  or  variations  in  pitch,  so  that  the 
pitch  of  such  screws  shall  be  cjsrser  at  any 
one  part  of  their  length  than  at  any  other 
part. 

%t€eifieation  i>iie,  hui  noi  SnroUtd* 

TBOnae  Tatlob,  of  the  Patent  Saw 
Mills,  Manehester.    For  improMmeniM  in 
apparahu  for  meaturing  vattr  and  oiker 
uids.     Pstent  dated  October  9,  1851. 
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Charles  William  Siemens,  of  Birmingham,  engi- 
neer, fbr  an  Improved  fluid  meter.  (Bdng  s  cotft- 
municatlon  )    Apiil  Ifi;  six  months. 

Francois  Joseph  Beltzung,  of  Paris,  in  the  Re- 
public of  France,  angfaiMr,  fsr  Inymvemeals  In 
the  manufacture  of  bottles  and  jars  of  glass,  clay, 
gutta  percha,  or  other  plaatle  materlsl,  and  caps 
aed  stoppers  for  tlM  same,  and  la  maoliinery  for 
pressing  and  moulding  the  said  materials.  April 
15;  sfx  months. 

Xdwia  Fetau»  of  Khifaluki,  MUdleaex,  tivil 
engineer,  and  James  Forsyth,  of  Caldbeck,  Cuni- 
berlaad,  iplnver,  Ibr  improTemeoti  In  machinery 
for  twlaHne,  draviag,  doubUnc.  sad  spinning  of 
ootton,iroor,slllt,  flax,  and  otherllbrous  substauces. 
April  19 ;  six  months. 

Alfred  ViDoant  Newtoot  of  Chancecy-laa«»  me- 
dumlcsl  draughtsman,  tn  Improvements  for  pre- 
TOTitiBg  the  inomtcatlon  of  Steam  beil«n,  which 
invsniWB  Is  slso 
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metalt  and  wood.  (Bdog  a  commanioatlon.)  April 
IS;  six  months. 

Charles  Seely,  of  the  City  of  Lincoln,  for  Im- 
provements  in  the  manufacture  of  flour.  April  15; 
six  months. 

Thomas  Ellwood  Horton,  oi  Prtors-Lee-Hall, 
Salop,  iron-master,  and  Elisha  Wylde,  of  Birming- 


ham, engineer,  for  improTements  In  apparatus  for 
heating  and  evaporating.    April  15;  six  months. 

Simon  Davey,  of  Eouen,  Rmnee,  merehant,  aad 
Adolphe  LudoTic  Chann,  of  Paris,  France,  mer- 
chant, for  improvements  in  explosive  componnds 
and  flisees,  and  also  in  methods  of  firing  the  same. 
April  15 ;  six  months. 
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rBOMINOS'  PATBirr  TOBei-BAMIIVK* 

(Patentee  Mr.  Thomai  Henry  Tromingf,  of  the  firm  of  Lomas,  Fromingt,  and  Co.,  of  Sheffield.  FMest 

dated  October  16, 1851.    Spedfleation  enrolled  April  16, 1853.) 

Mt  improTements  in  forge  hammers  consist  in  so  constructing  tbem  that  thej 
may  be  applied  to  all  kinds  of  forging  with  mnch  greater  fiicilit j  and  economy  than 
the  power-driven  hammers  hitherto  in  use ;  and  nirther,  in  rendering  them  more 
suited  for  forffing  many  smaller  articles  which  are  now  entirely  forged  by  manual 

Sower  applied  directly  to  the  shaft  of  the  hammer.  Fig.  1  is  a  perspective  view, 
g.  2  a  ffont  elevation,  and  fig.  3  a  side  elevation  of  a  forge-hammer  constructed 
according  to  my  said  improvements ;  A  A  is  a  basement  plate  mounted  upon  large 
ashlar  stones,  under  which  oak  beams  are  laid,  the  whole  being  fixed  together  by 
holding-down  bolts;  BB  are  standards,  forming  a  general  framework  by  being 
bolted  at  thehr  lower  ends  to  the  base-plate,  and  at  the  upper  ends  to  a  crosshead  or 
rail  C.  I)  is  the  anvil  block,  which  is  fixed  on  a  block  oi  wood ;  E  the  anvil ;  and 
F  the  hammer,  fixed  to  the  hammer-head  G.  H  is  an  upright  guide-rod,  to  the 
lower  end  of  which  the  hammer-head  is  securely  keyed ;  the  upper  end  of  the  guide- 
rod  H  woriLs  through  a  brass  in  the  top  rail  C.  I  is  a  crosshead,  which  is  securely 
fixed  to  the  guide-rod  H,  and  works  freely  up  and  down  in  slots  formed  in  the  side 
frames,  through  which  it  passes,  and  beyond  which  it  projects  a  short  distance  on 
both  sides.  K  is  a  driving-shaft,  which  has  its  bearings  in  brasses  mounted  in  the 
framework.  LL  are  cams  affixed  to  the  driving-shaft,  which,  when  the  shaft  is 
made  to  revolve,  come  against  the  projecting  ends  of  the  crosshead  I,  and  raise  it, 
together  with  the  hammer-head  and  hammer.  As  soon  as  the  cams  pass  the  cross- 
head,  the  hammer  drops.  The  cams  are  represented  in  the  engravings  with  two 
rises  or  arms  upon  them,  but  it  will  be  evident  that  they  may  have  any  number  of 
rises,  or  be  even  reduced  to  a  single  rise,  dependent  upon  the  speed  at  which  the 
hammer  is  to  be  worked  and  the  amount  of  power  at  disposal  for  working  it. 

When  the  hammer  is  to  be  driven  very  fast,  then  I  attach  a  helical  spring  to  the 
cross-rail  C  and  around  the  guide-rod  H.  When  the  hammer  is  raised,  the  spring  is 
compressed  between  the  cross- head  I  and  the  rail  C ;  and  on  the  cross- head  bemg 
released  from  the  cams,  the  spring  assists  in  accelerating  the  descent  of  the  hammer, 
and  materially  increases  the  force  of  the  blow.  For  the  helical  spring,  springs  of 
any  other  form  may  be  substituted.  The  power  employed  to  work  this  hammer  is 
applied  to  the  driving  shaft  K  by  means  of  any  suitable  mechanical  contrivance,  and 
may  be  derived  from  any  prime  mover,  such  as  steam,  water,  or  even  manual  labour. 
It  will  be  seen,  from  the  above  description  of  my  improvements  in  forge-hammers 
driven  by  power,  that  they  are  for  the  first  time  made  applicable  to  a  lighter  class  of 
forging,  such  as  edge  tools,  files,  knives,  &c.|  besides  being  more  conveniently,  and 
with  less  cost,  applicable  for  heavy  forging. 

And  having  now  described  my  said  invention,  and  in  what  manner  the  same  ia  to 
be  performed,  I  declare  that  what  I  claim  as  of  my  invention  is  the  improved  forge- 
hammer,  before  described,  in  the  general  arrangement,  combination,  and  adapta- 
tion of  parts  of  which  the  same  consists ;  thatls  to  say,  in  so  far  as  regards  the 
employment  of  cams  attached  to  a  revolving  shaft  to  actuate  the  cross-head  affixed 
to  the  guide-rod  of  the  hammer  |  and  also  of  springSi  to  increase  the  force  of  the 
hammer,  as  above  described. 


A  iraW   BXPLANATION   ATTSMpm   OT  TBB  PRBSSUftl   0»   PI.VID8  AND  POmifATIOlT 

OF  aTXAM. 

It  is  well  known  that  the  pressure  very  elegant  experiment  may  be  cited, 

and  velocity  of  fluids  increase   in   the  which  has  been  rendered  familiar  to  the 

same  proportion,  and  are  governed  by  scientific  world  by  means  of  clep^dra^ 

the  same  laws,  as  the  accelerated  motion  or  water-clocks.    The  following  laws  of 

of  fallinff  bodies.     The  pressure  against  the  pressure  and  velocity  of  fluids  have 

the  whole  side  varies  as  the  square  depth  been  experimentally  proved  by  such  is- 

of  the  vessel.    By  way  of  illustration  a  straments : — Thai  ike  pressure  agamsi 
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tk$  $%d€9  ii  a*  the  square  of  the  d^h  / 
hmt  that  the  velocity  ofajei,  or  spouting 
pipe^  which  depends  on  the  pressure  at 
the  erifiee  itsdf,  is  as  the  square  root  of 
the  d^th. 

We  are  not  aware,  that  the  almost 
obvioas  reason  we  are  abont  to  assign 
for  this  remarkable  law,  has  even  been 
proTioasly  given,  excepting  in  one  in- 
stanee ;  we  met  with  it  in  one  of  the 
scienttilc  works  of  the  celebrated  Swe- 
denborg.  This  eminent  philosopher 
assigns  a  similar  atomic  arrangement  to 
water  as  Dr.  Dalton,  which  he  desig- 
nates the  fluid  or  aaadrilateral  position 
of  atomic  particles.  In  this  arrangement, 
one  atom  rests  upon  four  others :  this 
is  eqnall^  the  case  in  a  yertieal  as  in  a 
lateral  direction.  Both  these  philoso- 
phers agree  in  this  being  the  structural 
arrangement  of  the  atoms  of  water.  But 
the  former  alone  pursued  the  conception 
to  its  ultimate  result,  tii.,  the  develop- 
ment of  the  law  of  pressure  and  motion 
of  fluids. 

Bj  way  of  illustration,  let  us  cite  the 
elegant  experiment  which  a  water-clock 
Aimishes  as  an  illustration  of  this  law. 
Let  the  vessel  be  of  sufficient  sise  and 
depth  to  Xdketen  hours  to  empty  itself 
through  an  orifice  at  the  bottom  of  the 
vessel.  In  such  a  case  the  vessel  must 
be  divided  into  100  parts.  The  spaces 
described  by  the  descending  surface  of 
the  fluid,  in  equal  portions  of  time,  are 
as  the  odd  numbers,  1,  3,  5,  7,  9,  11, 
13,  15,  17,  19,  taken  backwards.  Hence 
the  pressure  is  as  the  square  of  the 
depth,  or  as  the  numbers  1,4,  9,  16,  25, 
36,  49,  64,  81,  100.  Now  it  is  evident, 
that  the  pressure  in  a  lateral  direction 
is  as  the  column  of  atoms  in  the  same 
direction,  and  thts  column  is  precisely 
the  same  as  the  above  numbers.  For 
one  atom  presses  upon  4  others,  and 
diese  upon  9,  and  these  again  upon  16, 
and  so  on  as  above  given.  So  that  the 
pressure  of  atoms  one  upon  the  other  is 
exactly  as  follows.  1,  4,  9,  16,  25,  36, 
49,  64,  81,  100.  This  renders  the  law 
of  pressure  in  fluids  self-evident ;  whilst 
it  renders  equally  manifest  the  law  of 
velocity  being  as  the  square  root  at  the 
orifice  of  the  pipe,  or  jet. 

Another  proof  that  this  law  of  pres- 
sure depenoB  on  the  stmctural  arranse- 
ment  of  the  atoms,  is  furnished  by  Uie 
fkctf  that  nt  the  po|nt  of  greatest  density 
of  water  the  atoms  take  another  arrange- 


nenti  and  the  volume  of  water  sinks. 
Now,  at  this  point  of  greatest  density, 
this  law  of  pressure  also  ceases :  so  that 
beyond  this  point  the  law  of  pressure 
is  changed.  I  am  of  opinion  tnat  this 
IS  the  true  cause  of  the  law  of  expansion 
for  fluids ;  vis.,  as  the  square  of  the  tem- 
perature :  and  I  think  this  law  is  only 
uniform  up  to  the  point  of  greatest  den- 
sity, after  which  it  also  changes.  So 
that,  I  think,  both  the  law  of  pressure, 
and  the  law  of  expansion,  for  fluids,  are 
founded  upon  this  quadrilateral  arrange- 
ment of  tne  atomic  particles  of  water ; 
that  these  laws  act  uniformly  up  to  the 
same  point,^-vis.,  the  point  of  greatest 
density ;  after  which  the  atomic  arrange- 
ment changes,  and  with  it  the  laws  of  pres- 
sure and  of  expansion  change  also.  But 
this  variation  is  so  slight  for  low  tempe- 
ratures as  to  be  almost  imperceptiole. 
The  admirable  researches  of  Dulong  and 
Petit  ( Annales  de  Ch.  et  de  Ph.  vol.  vli.), 
prove  that  the  uniformity  of  the  law 
does  not  hold  good :  but  that  within  the 
range  of  low  temperatures  the  variation 
is  so  inconsiderable  as  to  escape  obser- 
vation. Dalton  held  the  opinion  that 
the  law  of  expansion  for  water,  being  as 
the  square  of  the  temperature,  held  good 
from  the  point  of  greatest  density  up" 
wards :  we,  on  the  contrary,  hold  the 
opinion,  that  the  law  holds  good  up  to 
tne  point  of  greatest  density  and  then 
changes.  Daiton  begins  to  apply  the 
law  at  the  very  point  we  contend  that  it 
changes. 

Let  us  now  see  how  far  the  geometri- 
cal structure  of  water  will  explain  the 
phenomena  of  temperature,  latent  heat, 
&c.|  of  water  and  steam. 

New  Theory  of  the  Latent  Heat  of 
Boiling  Prater  and  Steam. 

Water  has  a  definite  arrangement  of 
its  particles,  wherein,  as  Swedenborg 
and  Dalton  affirms,  **  each  particle  rests 
upon  4  particles  below.'*  A  volume  of 
such  matter  has  the  following  propor- 
tions : — 

1.  The  space  of  the  volume  is  to  the 
globular  space  occupied  by  the  atoms, 
as  3  to  2,  or  as  61  to  41. 

2.  The  space  of  the  volume  is  to  the 
interstitial  space  between  the  globular 
atoms,  as  3  to  1,  or  as  6*1  to  2. 

3.  The  globular  space  of  the  atoms  is 
to  the  interstitial  space,  as  2  to  1,  or  as 
4*1  to  2. 
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Now,  we  haTe  reaaons  for  beliering 
that  at  the  point  of  greatest  density,  this 
arrangement  is  changed  to  the  vertical 
position  of  atoms,  wherein  one  atom 
rests  upon  the  top  of  another,  or  wherein 
they  are  arranged  side  by  side.  This 
vertical  position  of  atoms  necessitates 
other  proportions  than  those  which  pre- 
vail above  in  the  quadrilateral,  or  ordi- 
nary position. 

1 .  The  space  of  the  volume  is  to  the 
interstitial  space  between  the  globular 
atoms  as  21  to  10. 

2.  The  space  of  the  volume  is  to  the 
globular  space  of  the  atoms  as  21  to  11. 

3.  The  globular  space  of  the  atoms  is 
to  the  interstitial  space  as  11  to  10. 

The  first  proportions  are  for  water 
as  its  'ordinary  temperature,  32^  Fah. 
The  latter  proportions  are  for  water 
from  the  point  of  greatest  density  to  the 
boiling  point.  Now  the  latent  or  inter- 
stitial heat  of  water  is  equal  to  140  de- 
ffrces,  and  the  sensible  or  superficial 
heat  is  32  degrees.  Hence  we  are 
furnished  with  the  following  ratios :  the 
latent  heat  of  water  in  the  quadrilateral 
position,  or  below  the  point  of  greatest 
density,  is  to  the  latent  heat  of  water  in 
the  vertical  position,  or  above  the  point 
of  greatest  density,  as  the  values  of  the 

fi'l 
one  position  are  to  the  other,  or  —    to 

^,  or  as  1*480  to  1*909  ;  which  give : 

1-480:  1-909::  140**:  180°. 

Hence  it  follows,  that  the  vertical  po- 
sition would  be  assumed  by  the  atomic 


particles,  the  instant  180^  had  been  ee- 
cumulated.  This  would  occur  when 
the  sensible  or  superficial  heat  had  at- 
tained to  40°,  or  thereabontB;  whiefa, 
with  the  latent,  140°,  would  make  40'' -i- 
140°- 180°.  But  as  180°  form  the 
latent  heat  required  for  the  ioterttitial 
spaces  of  the  atoms,  and  82°  form  the 
sensible  heat,  it  follows  that  the  boiling 
point  of  water  is  simply  the  bring* 
mg  into  activity  all  the  latent  heat  or 
32°+ 180° -212°.  Hence,  when  the 
sensible  heat  inereaaes  from  32°  to  40°, 
the  expansive  power  of  the  temperature 
becomes  able  to  break  up  the  atomic 
arrangement,  thereby  gradually  setting 
at  liberty  the  latent  or  interstitial  heat  H 
140°.  As  this  new  position  requires  180° 
of  interstitial  heat,  besides  82°  of  sensi- 
ble heat,  we  see  the  reason  why  212°  is 
the  boiling  point  of  water:  because 
the  whole  of  the  interstitial  heat  has 
become  active  or  sensible.  After  the 
vertical  position  is  broken,  wherein  one 
atom  rests  upon  another,  it  is  impossible 
for  them  to  exist  together,  any  further 
expansion  must  necessarily  rend  the 
atoms  asunder  ;  so  that  vapour  must 
now  be  formed. 

That  the  point  of  greatest  densitv  is  at, 
or  near  to  40°,  is  evident  from  tae  fol- 
lowing ratios :  as  the  latent  or  inteiBtitial 
heat  of  water  ( 1 40^ -f  the  sensible  heal 
(82°),  is  to  the  ordinary  temperature  at 
which  it  began  to  get  its  latent  heat,  so 
is  the  interstitial  neat  of  water  above 
this  point  -i-  the  sensible  heat,  to  the 
temperature  at  which  ii  alto  began  to 
get  its  latent  or  interstitial  heat;  or  as 
follows: — 


140^  +  32^-172* :  .^2*: :  180'  +  82°-212»  i  39**44. 


So  that  39°'44  is  the  point  of  greatest 
density,  where  the  law  of  expansion 
changes  from  the  square  of  the  tempe- 
rature. 

This  law  of  atomic  arrangement  will 
as  satisfactorily  account  for  the  latent 
heat  of  steam  as  of  water :  the  following 
ratio  will  give  it.  As  the  point  of  great- 
est density,  or,  what  is  the  same,  the 
point  at  which  the  interstitial  heat  of 
water  changes,  is  to  the  interstitial  heat 
subsequently  attained,  so  is  the  point  at 
which  the  change  again  takes  place,  to 
the  interstitial  heat  which  is  again  at- 
tained ;  or  as  follows : — 

39°'44:180°  ::  212°:  967°. 
So  that  967°  is  the  interstitial  or  latent 


heat  for  steam.  Hence  thejiret  change 
takes  place  at  31°  of  sensible  heat,  the 
eipansive  force  of  which  arranges  the 
particles  of  water  into  the  quadrilateral 
position,  thereby  enabling  them  to  take 
in  140°  of  interstitial  heat.  The  eeeond 
change  takes  place  at  39°'44  of  sensible 
heat,  the  expansive  force  of  which  ar- 
ranges the  particles  into  the  vertical  po- 
sition, thereby  enabling  them  to  take  in 
180°  of  interstitial  heat.  The  third 
change  takes  place  at  212®  of  sensible 
heat,  which  enables  the  particles  to  take 
in  967°  of  interstitial  heat,  thereby  form- 
ing steam. 

The  computations  agree  with  the  best 
experiments.     Dr.  Hope  believes  the 
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greatest  densitj  of  water  to  be  between 
dQ'^'d  and  40°  Fab.  According  to  Mr. 
HallstrooiDy  wboae  experiments  appear 
to  bave  been  conducted  with  very  great 
care,  tbe  maximum  density  is  given  at 
SO^'-ao  Fab.  (Ana.  de  Cb.  et  Ph.  xzviii. 
90).  These  estimates  differ  very  little 
from  our  own,  or  89^*44.  As  for  the 
estimate  given  for  tbe  interstitial  beat  of 
steam,  our  calculation  gives  the  same  as 
that  given  bj  Dr.  Ure,  or  967''. 

S.  Bbswick. 

Manchester. 


OM  THB    VRICTION  OV    MARINB  BN0INK8. 
BT   J.  ▼.  MBBBICK. 

In  tbe  colcolationi  dedaced  from  experi- 
ments for  asoertaining  the  power  employed 
in  the  propulsion  of  steam  vessels,  it  is  im- 
portant to  determine  the  loss  in  utilized 
effect,  resulting  from  the  friction  of  the  en- 
gine. This  loss  has  been  variously  stated 
by  different  authors ;  who  have,  however^ 
so  fkr  as  I  am  aware,  given  only  approxi- 
mate estimates,  without  calculating  it  from 
known  data.  Exact  results  cannot,  it  Is 
true,  be  obtained,  because  tbe  condition  of 
the  **  journals,"  or  rubbing  lurfacea,  varies 
so  constantly,  whether  from  improper  key- 
ing up,  or  imperfect  lubrication,  that  the 
same  engine  would  give  very  different  coeffi- 
cients at  different  times.  It  would,  however, 
be  interesting  to  inquire  what  is  the  friction 
incident  to  a  normal  state  of  affairs,  and  upon 
that  basis,  make  allowances  according  to  the 
circumstances  of  any  special  case. 

The  losses  consequent  upon  friction  may 
be  stated  as  follows  :— let.  The  friction  on 
the  rubbing  surfaces  depending  on  the 
weight.  2nd.  The  friction  aod  resistance  of 
the  air  to  the  moving  parts ;  theie,  with  the 
force  required  to  work  the  air  and  feed- 
pumps, and  the  valves,  with  the  friction  of 
these  forces,  make  up  a  sum,  whioh  ex- 
presses what  is  called  the  "  power  to  work 
the  engine  without  load."  If  to  this  we 
add,  3rd,  the  friction  of  the  load  put  upon 
the  engine,  we  shall  have  expressed  all  the 
dedoetions  to  be  msde  from  the  gross  power 
developed  by  a  marine  engine,  in  order  to 
And  that  tiansmitted  to  the  wheels  or  pro- 
peller. 

Of  these  causes  of  loss,  the  (2nd)  resistance 
of  the  air  to  the  moving  parts,  is  too  trifling 
to  enter  into  a  calculation  of  practical  value. 
That  of  tbe  air-pump  varies,  of  course,  with 
the  head  against  wUch  the  waste  water  is 
discharged,  with  tbe  vacuum  attained,  &c. ; 
but  as  an  average  for  marine  side- lever  en- 
gines, upon  which  form  the  present  calcula- 
tion Is  based  (when  steam  is  expaadsd  two 


to  three  times),  it  has  been  found  by  indica- 
tor diagrams  to  vary  from  6  lbs.  to  7  lbs. 
per  squire  inch  of  area  of  tbe  air-pump. 
When  the  latter  has  a  capacity  of  one- fifth 
the  cylinder,  the  resistance  in  pounds  per 
square  inch  of  cylinder  piston  would  be 

^^(6  +  7)x»20^Qgg 

2x2 

since  the  air-pump  piston  makes  but  one 
working  stroke,  while  that  of  the  cylinder 
performs  two.  If  the  ratio  of  capacities 
be  '22,  then 

6'5x«22    rtfiK 
r— bO-715, 

and  if  *24»  then 

^,6-5x24,q.y,. 


if  onlj  -18, 


r-«liLl8..585. 


Hence  it  may  be  stated  in  general  terms, 
that  the  mean  resistance  caused  by  the  air- 
pump  is  -^th  pound  per  square  inch  of  the 
steam  piston. 

The  friction  of  journals  was  found  by 
Morin  (*'  Lemons  de  Micanique  Practique," 
Ire  Partie,)  to  be  unaffected  by  the  velocity 
and  extent  of  surface,  and  dependent  simply 
on  the  pressure.  The  coefficient  is  stated 
to  be  *05  the  pressure  when  lubrication  is 
constantly  applied,  and  *075  when  it  is  re- 
newed from  time.  As  the  latter  is  generally 
the  case,  we  shall  employ  that  coefficient. 

The  power  required  in  a  given  time  to 
overcome  the  friction  of  any  journal,  will 
therefore  be  the  product  of  this  coefficient, 
by  the  mean  pressure  exerted  upon  it,  and 
by  the  distsnce  passed  over  by  a  point  in 
tbe  circumference  of  the  journal  during  that 
time.  Hence,  the  greater  the  diameter  of  a 
journal,  other  things  being  equal,  the  greater 
will  be  the  friction,  because  with  the  same 
angular  motion  a  point  in  the  circumference 
passes  over  a  greater  distance. 

In  calculating  the  friction  without  load,  I 
shsll  take  for  an  example  a  side-lever  engine 
of  72-inch  cylinder,  8  feet  stroke,  of  which 
I  have  the  weights  ;  a  similar  process  may 
be  applied  to  any  other  description  of  en- 
gine with  equally  correct  results. 

In  this  instance,  if  D  represents  the  dia- 
meter of  tbe  cylinder,  that  of  the  main  abaft 
journals  is  0'2  D  ;  outboard  journals,  0*14 
D ;  crank  pins,  0*125  D;  end  beam  pins, 
0*084  D ;  air-pump  beam  pins,  0'06  D ; 
side-lever  centres,  0*167  D;  the  angular 
motion  of  the  side-lever  during  a  double 
stroke  is  0*28  x  circumference ;  hence  the 
distances  passed  over  during  that  time  will 
be  respeetively  —  end    beam   pins,   *28x 
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3-1416  X  -084  DaO'074  D ;  main  joarnals, 
3*1416  X  *2  D»0-63  D  ;  outboard  journal, 
S»0'44  D;  crank  pin =0*39  D;  side  leTer 
centre ■« 0*145  D;  air-pump  beam  pins-- 
0-053  D. 

The  weights  in  round  numbers  are,  on 
the  outboard  journals,  62,000  Ibi.,  main 


journals,  31,000;  crank  pin,  4,000;  cross- 
tail  pins,  12,000 ;  side-rod  pins,  16,000  ; 
air-pump  pins,  6,000,  and  on  the  side-lerer 
centres,  56,000.  The  friction  of  weight 
will  therefore  be  (remembering  that  D^ 
6fbet). 


ibt. 

Ibi. 

Main  journals..  .....••.••  *075x  31.000         x^BZ    Da 

8790 

Outboard  journals "    x  62,000         x -44     '*  »] 

12276 

21,066 

Crank  pin,  weight "    x   4,000         x -39     '*  « 

702 

"        "   previous  friction  "   x21,066-^16x -39    "  »- 

232 

934 

Cross  UU  pins,  weight  ....    ''    x  12,000         x  -074  «  « 

400 

**      "  previous  friction...  "    x    2,000 ->•  16  x -074  "- 

46 

446 

Aur-pump  pins,  weight  ....    ''    x   6,000         x*053'<» 

138 

138 

Side  rod        "        " "    x  16,000         x -074  •' - 

533 

•'     "    previous  friction. .    "    x    2,446+16  x -074  "  « 

47 

580 

Side  lever  centres,  weight . .    «*    x  56,000         x -145  **  = 

3660 

«<              previous  friction  <*    x  44,992  +  16  x -145  <•  » 

184 

3,844 

Whole  friction  for  a  do«ble  stroke  '..•.••. 

.    27,008 

Therefore,  the  power  required  to  be  deve- 
loped by  the  engines  » area  of  cj  Under  x 
twice  stroke  x;r,w  27008,  and  dr-i pressure 
in  pounds  per  square  inch  of  piston 

27,008 


4071 X 16 


0*36, 


or,  allowing  for  imperfect  lubrication,  say 
one-half  pound. 

To  this  must  be  added  the  friction  of 
packing  in  the  cylinder  and  pumps— an  ele- 
ment very  difficult  to  ilz  upon,  as  it  depends 
entirely  on  the  description  and  condition  of 
the  paclcing  employed.  In  the  absence  of 
direct  experiment,  observation  induces  me 
to  believe  that  this  friction  in  well-kept 
packing  does  not  exceed  from  one-half  to 
one  pound  per  square  inch  of  rubbing  sur- 


face, which,  on  a  72 -inch  cylinder,  with 
rings  5  inches  deep,  would  amount  to  from 
615  to  1230 ;  in  that  case,  the  area  of  pis- 
ton befakg  4071 » the  preiswe  required  would 
be 

411  to  1?|2-015  to  0-301bs. 
4071        4071 

For  the  air-pump,  the  same  assumption 
would  give  per  square  inch  of  ita  area,  0*22 
to  0*43,  which,  by  '21  (ratio  of  capacities) 
a> 0*046  to  0092 lbs.  on  the  steam  piston. 
Finally,  the  friction  of  the  power  required 
to  work  the  air-pump  is  almost  inappreci- 
able (about  T^th  of  a  pound  per  aqoare 
inch),  and  may  be  neglected  without  aerions 
error. 
Summing  up  these  elementa,  we  have— 


1.  Power  to  work  the  air*pump 0*585 

2.  Friction  of  weight 0*500 

3.  '<            cyUnder  packing  0*150 

4.  **           air-pump  packing 0*046 

5.  Power  to  work  balance  valves^  1 

Friction  of  parallel  motion.,  v say  0*169 

Resistance  of  the  air,  &c. . . .  •  J  ^-^ 


to  0*780 
"  0*500 
0*300 
0092 


« 
II 


II 


0*178 


To  work  the  engine  without  load. .....   1*450  **  1*850 


Mean 


1*450  +  1*050 


-i  1*65  lbs. 


per  square  inch.  If  the  journals  were  kept 
constantly  lubricated,  as  is  the  case  when 
automaton  lubricators  are  employed,  the 
friction  of  weight  would  be  only 

•50  X  '05 ^.^^ 

•075  ' 

and  the  pressure  would  be  reduced  to  1'65 
— *  1 7  ->  I  *48  lbs.  per  square  indi.  It  there- 
fore appears  to  me  that  1*75  and  1*50  lbs« 
would  be  a  just  allowanoe  in  these  two  oaaes 
reapeetively. 
There  now  remains  to  be  conaidered  the 


value  of  the  friction  of  any  load  whieh  may 
be  put  upon  an  engine  of  this  deaeriptioB. 
It  would  be  a  tedious  operation  to  obtain 
this  with  perfect  aecnraeyt  boeause,  begta- 
ning  at  the  cylinder  with  a  given  pressure, 
Uie  friotion  of  the  several  parte  would  gra- 
dually diminish  it,  until,  arriving  at  the 
shaft  journals,  it  would  be  less  by  &e  whole 
friction  of  the  engine.  But  it  nay  be  found 
with  sufficient  exaetnen  for  our  present 
purposes  as  follows  1 

Calling  P*the  mean  pressure  on  the  pis- 
ton, over  and  above  that  required  to  work 
the  engine  witiiont  loud,  and  A™ the  area  of 
the  cylinder  in  inohes,  then,  as  D»6  fcet^ 
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Frictton  on  side  rod  pint «  '075  AP  x  0*74    D  «=  *033d  AP 

*'  croflstail  pins   -  APxO*74    "    'OSSS    " 

'*  side  lever  centrei. ...»       2  AP  x  0*145  "    'ISOS    '< 

"  crank  pin =.,.f,   APxO-39    "    •1118    " 

**  main  journals ""t  f?  AP  x  0*63    "    •1813    ** 

Total  friction  daring  a  double  stroke 4902    " 

Bnt  as  the  whole  power  developed  hi  this      this  calcolation  is  based  upon  perfect  kejing 
time  is  AP  X  2  B  (S  -e  8)  a  16  AP,  therefore,      up,  and  proper  lubrication,  points  which  are 

generally  not  so  well  looked  to  as  thej  should 

Iir2rB0'0307,  ^9  ^^  <^<>®i  ^0^  appear  that  4  and  5  per  cent. 

16  respectiyelj  are  far  from  the  true  ralue  of 

the  proportion  of  the  whole  power  employed  '"Sjl^AlLf?^*"^^  "^l     ,         #       . 

in  OTemming  friction  of  liad,  or  if  auto-  J^^  1       i"  i  f"i^  °*^l'  '"""^  ^^  ^"^""^ 

maton  lubricators  be  used,  ""? "  ^,  oilculated  m  the  same  manner, 

'  and  I  thmk  a  comparison  would  show  that 

^««i.      '05      ^  A«^*  *^®  "'^^  ^•▼cr  engine  is  not  ptUe  to  much 

•0307  X  -_.  -  0-0205,  behind  some  others  In  this  point  of  view  as 

has  been  commonly  soppoied.  —  JPWmAMi 

or  two  per  cent.  When  it  is  recollected  that  /oiinwi/. 


THS  STB  All 'FAf  GATE    '*  BIKKSIVHIAD."— IKON  V.  W00». 

(From  the  Liverpool  Albion.) 

Considerable  interest  being  excited  as  to  Admiralty  in  these  designs  was  in  the  posi- 

the  melaneholy  loss  of   the  steam-frigate  tion  of  the  paddle-shaft,  which  they  ordered 

BirkenMead,  we  have  endeaTOured  to  oollect  to  be  moved  several  feet  more  forward ;  the 

some  particulars  of  her  oonstmction,  of  the  ohann  was  unfortunate,  as  it  makes  the 

various  services  she  has  been  engaged  in,  vessd,  unless  due  care  is  taken  in  stowing 

and  of  the    circumstances    attending  her  the  hold,  trim  by  the  head.    With  this  ex- 

shipwreck.    She  was  built  by  Mr.  Laird,  ception,   I  am  answerable  for  the  model, 

of  BirktHJkeMd,  and  launched  in  1845 ;  and  specification,  displacement,  and  general  ar- 

the  following  extract  of  a  letter  addressed  rangement  of  the  hull  of  the  vessel.    The 

by  that  gentleman  to  the  7lM«ff,  April  12,  Birkmhead  was  launched  in  1845.    Her 

1849,  gives  some  details  as  to  the  eircnm-  hull  was  at  that  time  complete,  with  tiie 

stances  under  which  the  Admiralty  originally  exception  of  some  cabin  fittings,  estimated 

ordered  her :«-  at  15  tons.    Her  launching  draught  was 

''  On  the  successful  trial  of  the  Chiada^  9  feet  9  inches,  showing  the  weight  of  the 
hmpe,  I  was  caUsd  upon  by  the  Admiralty  hull  to  be  903  tons  ;  leaving  for  the  ma- 
te supply  plans  and  a  tente  for  the  con«  chinery,  stores,  &c.,  given  to  me  at  1,007 
stmetion  of  a*  steam  frigate  of  the  first  tons  14  cwt,  1,000  tons.  If  these  weights 
elass ;  and,  to  guide  me  in  designing  her,  I  had  not  been  exceeded,  the  vessel  would 
applied  for  and  was  Aimislied  with  the  foU  have  gone  to  sea  within  1  inch  of  her  calcu- 
lowing  statement  of  the  weights  she  would  lated  dranght-HMy  15  feet  9  inches. 
have  to  earry )  namely  t  "  The  Btrkenhiad  was  never  tried  as  a 

T«nt.  Cwt.  frigate.    Before  she  was  commissioned  it 

''*'rn?ho?B"«d1fScf\.'^^^^^^^^  99     12  was  taken  for  granted  that  iron  frigates 

Water,  provtoiont,  er«w,  and  eflbett      M     1 8  would  not  answer,  and  her  destmy  was  altered 

Guns,  powder,  and  shot 59       4  to  a  troop-ship,  a  poop  added  to  her,  and 

£^nt?iy!?' ••: 12      2  "be  U  loaded  with  coals  and  stores  generally 

Enfl^et  978-none  power , 842       0  a«*^u         jv       'ajjij       j. 

'  ^._  to  2  feet  beyond  her  intended  load  water- 

1,007    14  line.    With  all  these  disadvantages^  I  am 

EethnatedhuU  for  am  oak  ship. ?gO     0  informed  by  those  who  have  sailed  in  her, 

Displaeement  required  for  the  oak  **>»*  "J**  "  *  ^•^  *»*  remarkably  easy  ves- 

thip,  at  U'6  mean  diaoght.........    1,767    14  sel,  and  I  have  no  hesitation  in  saying  that, 

"The  designs  I  submitted,  and  which  ^  lo*<i«^  only  with  the  weighU  for  which  I 

were  finally  approved,  were  of  a  vessel  210  was  directed  to  construct  her,  she  will  not 

ftet  jong  (being  about  20  feet  longer  than  ^  excelled  in  speed  and  seagoing  quaUties 

any  vessel  of  her  class  had  been  built),  and  by  any  steamer,  private  or  pubUc,  of  her 

37-6  beam,  with  a  displacement  of  1,918  "»«  »nd  power. 

tons  on  the  load  water-line  of  15*9.    The         The  Birkenhead  was  constructed  (uader 

only  change  made  by  the  authorities  at  the  ^  immediate  inspection  of  Mr.  D.  G. 
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Btnes,  of  Chatham  Dockyard)  of  great 
strength  in  thickness  of  plates  and  size  of 
/rames,  &c.,  as  the  following  statement  of 
the  comparative  weight  of  the  halls  of  seve- 


ral  large  steam  frigates  oondnsively  shows ; 
oak  and  teak-bnilt  vessels,  such  as  those  the 
comparison  is  made  with,  being  generally 
mnch  heavier  than  iron  vessels  : — 


Name. 

BnUder. 

Iron  or  Wood. 

Tonnage, 
O.  Rule. 

Weight  of  Hull 
when  launched. 

Birkenhead 

Megaera   

Vnloan .......... 

Laird 

Iron 

Iron 

Iron 

Wood 

Wood 

Wood 

1.400 
1,395 
1.764 
1,850 
1,299 
1.641 

903  tons. 

743  „ 
1,000  „ 
1,130     „ 

730  „ 
1,217    „ 

991     „ 

Fairbairn 

Mare  ....•• 

Terrible 

Sampson 

Retribution 

Moiaffer 

Dockyard 

Ditto •••• 

Ditto 

East  India  Comp. . 

Wood 

1,440 

The  Birienhead  was  completed  and  fitted 
with  engines  of  564-hor8e  power  by  Messrs. 
G.  Forrester  and  Co.,  and  left  this  port  in 
1846,  and  on  her  passage  to  Plymouth  was 
reported  by  the  officer  in  charge  to  have 
made  12  to  13  knots  on  her  passage  round. 
She  was  at  this  time  in  fair  trim,  not  being 
fitted  with  the  heavy  poop  and  forecastle 
afterwards  added  to  increase  her  accommo- 
dation as  a  troop-ship.  For  sometime  she 
was  laid  up,  but  eventually  commissioned 
by  Captain  Ingram,  and  employed  in  various 
ways  on  the  coasts  of  England,  Ireland,  and 
Scotland,  and  towed  the  Great  Britain  from 
Dondram  Bay  to  Liverpool.  Her  next  em- 
ployment was  carrying  troops  to  the  Channel 
Islands,  Lisbon,  &c. ;  which  services  she  was 
considered  to  have  performed  very  satisfac- 
torily, making  some  remarkably  quick  runs. 
She  was  commissioned  in  1850  by  Com- 
mander Salmond,  and  has  since  been  to 
Halifax,  Cape  of  Good  Hope,  &c. ;  her  last 
run  from  Halifax  to  Woolwich  was  made  in 
13j(  days,  with  a  large  number  of  troops  on 
board,  and,  by  a  judicious  arrangement  of 
only  working  one  boiler  and  the  engines 
expansively.  Captain  Salmond  was  enabled 
to  steam  long  distances  with  very  small 
expenditure  of  fuel. 

Her  speed  may  be  best  tested  by  her 
passage  to  the  Cape  last  year,  with  troops, 
as  contrasted  with  other  vessels  in  the  Navy 
sent  on  similar  service : — 

Days. 
Birkenhead 45 

Vulcan 56 

Retribution 65 

Sidon 64 

Cyclops 59 

And  her  return  home  in  October  was  made 
in  37  days,  including  stoppages.  Her  last 
passage  out  occupied  47  days,  having  left 
last  January,  during  Tery  bad  weather.  The 
M^gmrmf  that  sailed  about  the  same  time, 


had  been  64  days  out,  and  had  not  arriTed 
when  the  last  Cape  mail  left. 

On  the  whole,  her  performances  prove 
her  to  have  been  the  fastest,  most  carrying, 
and  comfortable  vessel  in  Her  Majesty^ 
service  as  a  troopship,  and  one  that  could 
be  folly  relied  on  both  in  hull  and  machi- 
nery. The  Admiralty  appear  to  have  taken 
every  precaution  to  keep  her  in  efficient 
condition,  as  she  was  docked  on  her  return 
from  the  Cape  in  October,  1851,  and  her 
hull  examined  and  reported  in  perfect  order; 
her  machinery  was  improved,  with  a  view  of 
economising  fuel ;  and,  on  her  trial  at  Spit- 
head,  after  this  refit,  she  made,  with  400 
tons  of  coal,  60  tons  of  water,  and  fbiir 
months'  stores  on  board,  fally  10  knots  per 
hour. 

AU  acooonts  from  the  survivors  of  the 
Birkenk^ad's  melancholy  loss  agree  in  one 
respect,  that  the  cause  of  the  acddeot  was 
striking  upon  s  sharp-pointed  rock,  going 
at  a  speed  through  the  wster  of  eight  and  a 
half  knots  ;  and  when  we  consider  that  her 
weight  or  displacement  at  her  load  drmoght, 
as  a  troop-ship,  was  upwards  of  2,000  tons, 
the  effect  of  such  a  blow  may  be  readily 
imagined.  The  Birkmkemd  was  divided  into 
eight  watertight  compsrtments,  by  athwmrt- 
sbip  bulkheads ;  and  the  engine-room  vras 
subdivided  by  two  longitudinal  bulkheads 
into  four  additional  compartments,  forming 
the  coal-bunkers ;  making  in  all  twdre 
watertight  sectiont. 

The  first  blow  (from  the  description  of 
Captain  Wright  and  other  survivors)  evi- 
dently ripped  open  the  compartment  be- 
tween the  engine*room  and  fore  peak,  and 
to  such  an  extent  that  the  water  instanta- 
neously filled  it,  as  stated  by  the  engineer, 
Mr.  Renwick ;  and  the  next  blow  atOTO  in 
the  bilge  of  the  vessel  in  the  engine-room, 
thus  filling  the  two  largest  compartments  in 
the  vessel  in  four  or  five  minutes  alter  she 
struck.  Had  she  been  a  wooden  vessel,  or 
not  built  in  compartBsc&tSi  she  mutt  have 
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f  one  dowa»  like  Her  BAijetty's  eteam  frigate 
Avenger f  in  fire  minutei  after  she  first  struck. 
Aj  it  was,  the  beoyanoj  of  the  after  com' 
partment  alone  was  the  meani  of  giving  time 
to  get  the  boats  oat,  and  sating  most  of  those 
who  were  rescued  from  death. 

ETentnally  the  long  swell,  and  at  least 
1,000  tons  weight  of  machinery,  coals,  &c., 
amidships,  acting  againat  the  buoyancy  of 
the  after  ditision,  caused  her  to  break  off 
as  described,  and  sink  in  deep  water.  The 
case  appeara  to  be  parallel  with  the  Orion' e, 
the  sides  and  bilge  baring  in  both  instances 
been  ripped  open  in  the  forward  and  engine- 
room  compartments. 

The  ease  of  the  NemeeU  striking  on  the 
roeks  off  St  Itci,  ten  or  tweWe  years  ago, 
was  somewhat  similar,  excepting  that  she 
ran  stem  on,  and  consequently  only  damaged 
her  fore-foot,  and  admitted  the  water  into 
her  foremast  small  compartments. 

Many  other  accidents  hate  happened, 
pro? ing  the  vast  snperiority  of  iron  tessela 
in  cases  of  grounding,  and,  in  proof  of  this 
we  may,  in  oonelnslon,  quote  the  evidence 
given  by  Mr.  A.  F.  B.  Greuse,  Chief-sur- 
veyor of  Lloyd's,  before  the  Committee  on 
Army  and  Navy  Estimates  of  1848  : 

'*  Are  there  any  points  in  which,  in  your 
opinion,  iron  has  an  advantage  over  wood  as 
a  material  for  building  ships  ? — It  has,  from 
the  before-mentioned  reasoning,  the  advan  • 
tage  of  greater  lightness  combined  with  the 
same  quantity  of  strength,  or  more  strength 
combined  with  equal  lightness;  you  may 
conaequently  build  a  better  formed  ship  of 
iron  I  you  may  take  advantage  of  its  com- 
parative lightness  to  build  a  ship  of  a  better 
form.  The  expenses  of  the  repair  of  iron 
it  exceedingly  triiing  oompared  with  the 
expense  of  Uie  repair  of  wood,  and  the  faoi- 
litiea  for  repair  extraordinary.  There  are 
two  or  three  remarkable  instances  of  this  on 
record.  There  is  the  NemetU,  one  of  the 
vessels  of  which  I  spoke,  which  went  out  to 
China.  When  she  was  passing  round  the 
Cape  she  encountered  a  gale  of  wind,  nnd 
she  literally  split  down  ;  she  was  run  on 
shore  and  repaired  by  her  crew  in  a  very 
short  space  of  time,  and  went  to  sea  again, 
and  they  went  with  her  straight  to  the  China 
war.  The  Phiegetkon  ran  on  a  rock ;  she 
knocked  a  bole  in  her  bottom  that  waa  12 
feet  in  length.  I  saw  a  letter  from  the  com- 
mander to  say  he  could  walk  in  and  out  of 
it.  In  ten  days  she  was  repaired  and  fit  for 
all  purposes  by  the  crew  alone.  That  would 
have  been  perfectly  impossible  with  a  tim- 
ber-built ship,  llie  Nemeeie  ran  upon  a 
rock  off  the  Scilly  Islands,  in  going  from 
Liverpool  to  Odessa;  she  put  into  Ports- 
mouths  she  had  knocked  a  hole  in  her 
stem ;  she  was  repaired  at  an  expense  of 


30/«,  though  Mr.  Laird  had  to  send  for  the 
workmen  from  Liverpool  to  do  so. 

"  If  a  wooden  vessel  had  struck  in  Ihe 
same  way,  do  you  think  she  would  have  gone 
down  .'—Decidedly  so.'" 


It 
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A  notion  prevails  that  machiDc  tools 
are  only  advantageous  when  on  a  large 
scale,  and  when  worked  by  a  steam  en- 
gine or  other  inanimate  power,  but  the 
observations  in  Professor  Willis's  lecture 
of  28th  January  last  will,  it  may  be 
hoped,  cause  ''machine  tools"  to  be 
"introduced  into  workshops  of  a  smaller 
character  than  at  present,  in  the  same 
manner  as  the  latne."  The  professor 
informed  his  audience  that,  "In  Ame- 
rica, a  variety  of  contrivances  are  em- 
ployed in  workshops  to  facilitate  and 
give  precision  to  ordinary  operations — 
as,  for  example,  the  foot  mortising  ma- 
chine for  wood.  The  earliest  contriv- 
ance of  this  useful  tool  (the  offspring  ol 
Bentham's  mortising  machine),"  &c. 

In  furtherance  of  the  professor's  re- 
commendation, it  may  be  usefully  called 
to  mind  that  all  of  Bentham's  machines 
at  Queen-square  Place  for  working  stone, 
ivory,  wood,  &c.,  were  devised  and  made 
with  a  view  to  their  employment  by 
unikiUed  men— convicts — without  any 
other  motive  power  than  their  own  force 
applied  to  the  turning  of  an  axis.  Fur- 
ther, the  machines  and  engines  there 
exhibited  to  so  many  persons  of  all  ranks, 
were  worked  by  the  force  of  man  alone ; 
the  whole  of  the  apparatus  for  making 
every  part  of  a  window-sash,  and  that 
for  carriage  wheels,  inclusively. 

So  also  it  was  by  the  force  of  man 
alone  that  the  General's  engines  were  at 
first  worked  in  Portsmouth  Dockyard. 
There  was  no  other  motive  power  ap- 
plied when  others  of  his  machine  tools 
were  for  several  years  constantly  em- 
ployed in  the  house -carpenters*  and 
joiners'  shops  in  Plymouth  Dockyard, 
where  great  advan tase  was  derived  from 
their  use  as  regarded  savings  in  the  cost 
of  workmanship,  no  less  than  in  accu- 
racy of  the  work  performed. 

Machine  tools  for  workshops  need 
neither  be  bulky  nor  costly,  nor  do  they 
require  so  much  force  as  when  similar 
work  has  to  be  performed  by  hand.  For 
example,  there  was  a  circular  saw-frame 
in  Queen-square  Place  which  could  not 
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have  exceeded  in  dimenBioos  a  cube  of 
two  feet  six  incbeSi  including  the  wheel 
for  giving  motion  to  the  axis  br  means 
of  a  treadle,  and  some  drawers  for  tools. 
The  working  of  it  was  within  the  power 
of  an  unpractised  woman :  the  saw  could 
be  easily  adjusted  so  as  to  cut  at  any 
angle,  or  to  any  depth  within  its  semi- 
diameter  of  some  inches.    It  was  with 
this  yery  machine  tool  that  Burr  worked 
for  several  years  when  making  models 
or  machines  themselves.  It  was  intended 
to  have  been  kept,  but,  by  inadvertence, 
was  sent,  with  other  machines,  to  either 
Portsmouth  or  Plymouth  Dockyard.  The 
machine  for  cutting  veneers,  when  in 
Queen-square  Place,  was  worked  by  the 
foot  also,  and  was  described  by  Mr.  Mit- 
chell as  not  occupying  more  space  than 
a  small  sideboard.    A  few  macnine  tools 
of  Bentham's  contrivance,  though  worked 
by  men  at  Redbridge,  produced  consi- 
derable savings  in  the  works  they  exe- 
cuted.     The   mortising    and  tenoning 
machine  tools,  when  in  Queen-square 
Place,  were  all  of  them  worked  by  the 
force  of  man,  usually  applied  either  by 
a  treadle  or  b^  a  winch  to  turn  an  axis. 

But  supposmg  even  that  labour  were 
not  economized  by  machine  tools,  their 
"  invariable  accuracy"  would  alone  jus- 
tify their  use  in  common  workshops. 

Machinists  would  do  sood  service  by 
employing  their  skill  in  Sie  construction 
of  machine  tools  on  a  small  scale,  giving 
preference  to  those  suited  to  the  per- 
formance of  the  commonest  operations 
in  working  wood  and  metals.  The  un- 
healthy labour  at  a  forge  might  be  much 
diminished  by  the  introduction  of  small 
tilt-hammers ;  riveting  might  be  more 
certainly  effected  thus  than  it  can  be  by 
l^and ;  rasping,  fiUng,  and  nolishing  of 
both  wood  and  metals,  would,  for  exam- 
ple, be  better  and  more  easily  done  by 
a  machine  tool  than  in  the  usual  mode ; 
and  so  of  many  another  operation. 

Machine  tools  for  the  common  work- 
shop should  be  contrived  so  as  for  each 
one  to  perform  the  greatest  number  pos- 
sible of  nearly  similar  operations,  and 
for  different  materials.  In  very  many 
cases  the  bulk  of  the  apparatus  remain- 
ing the  same,  by  a  simple  change  of  the 
cutting,  abraiding,  or  polishing  tools,  a 
great  variety  of  works  might  be  per- 
formed. Such  machine  tools  should 
further  be  furnished  at  a  moderate  price, 
such  as  would  suit  the  purses  of  master 


artisans,  though  they  might  have  bat  a 
vei^  moderate  share  of  employment. 

Good  workmanship  of  wood,  however, 
whedier  by  maohine-toola  or  otherwise* 
can  be  but  of  little  avail,  so  long  as  the 
material  is  not  well  seasoned.  Take  for 
exampki  a  deal  press  lately  made  fay  a 
master  joiner,  esteemed  a  saperior  work- 
man; the  wood  be  uaed,  not  having 
been  well  seasoned,  has  eraeked  aim 
split  in  many  places,  in  some  leaving 
openings  of  a  line  or  two ;  besides  which, 
the  doors  have  shrunk  mueh  more  than 
to  an  equal  amount.  In  the  same  room 
stands  a  press  of  similar  nature  and  ma- 
terial, fully  exposed  to  a  mid-day  sap ; 
this  one  was  made  by  a  very  inferior 
workman  three  yeara  ago,  but  u  this 
instance  the  wood  was  p^ectly  seaaoned 
before  making  up ;  this  press  has  to  the 
present  time  stood  without  a  crack. 

If  it  be  desirable  to  make  raaehiBe 
tools  for  workshops  of  a  small  character, 
it  is  no  less  so  to  nirnish  them  with  well- 
seasoned  wood.  The  petty  carpenter 
cannot  keep  a  stock  of  it  himself,  nor 
can  he  go  to  any  considerable  distance 
for  a  supply,  perhaps,  daily  needed. 
How,  then,  could  he  be  famished  ?  By 
inducing  small  timber  merchants  to  sea- 
son their  wood  before  selling  it — they 
could  hardly  fiul  to  find  theur  aeeoant  in 
so  doing.  The  Messrs.  Strutt,  at  Belper, 
half  a  century  ago,  seasoned  wood  arl^ 
cially  in  a  chamMr  of  small  diraenaioDi, 
by  regulating  a  current  through  it  of 
heated  air  to  not  more  than  about  65^ 
Fahrenheit  Their  seasoning,  chamber 
might  be  imitated  in  any  ordinary  room 
bv  admitting  more  or  less  air  to  it  at 
pleasure,  beating  it  moderately  by  an 
Amott's  stove,  or  any  other  reqmripg 
little  attendance,  then  carrying  off  moia* 
ture,  at  little  cost,  by  means  of  a  cowl- 
capped  vapour  chimney. 

In  such  a  chamber  some  little  atten- 
tion and  contrivance  woald  be  reqaisite 
in  directing  entering  air  to  the  stove,  in 
spreading  abroad  that  air  when  healed, 
so  that  it  should  not  escape  till  it  had 
done  its  duty  in  carrying  with  ft  aa  moeh 
water  as  it  would  take  up. 

Special  care  should  be  taken  not  to 
overheat  the  chamber,  lest  cracks  in  the 
wood  should  be  the  consequence  of  a  too 
rapid  withdrawal  of  the  water  it  might 
contain. 

M.  S.  B. 
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PATENT  LAW   CASS. 

Newalij.  inifOfi. 
COURT  or  CHAMCBRTj  SfttordAy,  April  17«    Before  the  Lords  JvvncwM  of  Appcal. 


Mr.  Sblwtm  prooeeded  with  his  srgiimeBt 
for  the  defondsnt  (for  prerioM  prooeedlngs 
see  eureat  Tol.t  p.  i56)  and  contended  that 
the  patent  taken  oat  hy  Mr.  Newall  waa  far 
a  thhig  not  new«  and  fttrther  tiiat  the  repre- 
sentation he  made  to  the  Crown*  when  he 
petitioned  for  and  ohtahied  tho  patent,  was 
nntnie  on  his  own  allowing*  for  In  his  peti- 
tion he  stated  that  he  had  partly  obtained 
his  hiformation  fron  a  person  abroad,  and 
partly  by  his  own  disoovery,  while  in  his 
biU  he  itated,  and  in  his  affidayit  he  swore 
that  he  was  tiie  original  inrentor  of  the  ar- 
ticle which  he  calls  his  own.  Beyond  this 
there  was  the  publication  of  Albert,  from 
whidi  it  appeared  that  the  untwisted  wire 
rope  was  known  and  generally  used  as  far 
back  as  1835.  In  proof  tliat  the  defendant 
bad  not  done  anything  he  was  not  justified 
in  doing,  the  wire  rope  of  untwisted  metal 
wai,  in  the  presence  of  the  plaintiff's  own 
icientific  witnesses,  at  King's  College,  manu- 
fiustnred  from  the  specification  given  by  Al- 
bert in  his  book,  and  no  one  of  the  witnesses 
for  tlie  plaintiff  haa  ▼entured  to  say  that  It 
is  not  a  piece  of  genuine  untwisted  wire  rope. 
The  defendant  was  wOling  at  the  Rolls,  and 
now  offered,  if  the  Court  would  permit  it,  to 

Ermit  any  nimber  of  the  byatanders  in  tiie 
U,  wfaeUier  lawyers'  clerks  or  others,  to 
take  wires  and  pass  them  through  the  boards 
described  in  this  book,  and  manufacture  a 
piece  of  rope  no  one  indiTidual  wire  of  which 
should  be  of  twisted  material.  The  plaintiff 
would  not  consent  to  accept  sneh  a  challenge 
at  the  Rolls,  and  no  doubt  would  refuse  now. 
If,  tiwn,  it  was  clear  that  the  manulscture  of 
the  rope  waa  fully  eiplained  in  the  book  of 
Albert  in  1835,  how  conld  it  be  said  that  the 
plaintiff  had  a  right  under  a  patent  taken  out 
some  years  after  ?  Tlie  pnUication  of  Al- 
bert, in  the  most  opress  terms,  said  there 
must  be  no  twist  In  eaehindifidaal  wire,  for 
that  to  prevent  il  the  wires  must  be  kept  a 
eertsin  dUstanoe  apart,  and  passed  through 
boards  so  as  to  prcTcnt  them  ooming  into 
contact,  and  especially  that  there  must  be 
no  twist  of  any  wire  on  its  own  axis.  In 
favour  of  the  defendant  there  was  the  affi- 
davit of  the  late  Mr.  Frank  Porster,  who 
said  that  the  defsudant  had  made  for  him  a 
piece  of  "  hard  bright  wire,"  proving  incon- 
testably  that  there  could  be  no  twist,  for  hard 
wire  conld  not  be  twisted  at  alL  Then  It 
waa  stated  by  the  plaintiff  that  the  defend- 
ant had  mannfactvrod  the  rope  secretly, 
whenas  it  was  sworn  that  la  1848  the  do- 
lendant  told  a  witness  who  had  given  evi- 


dence for  the  plaintiff,  that  he  (Mr.  Wilson) 
would  manufacture  in  spite  of  tiie  patent  of 
Mr.  Newall,  whidi  was  good  for  nothing, 
and  that  he  would  **  put  Mr.  Newall's  pipe 
out."  The  learned  counsel  concluded  an 
elaborate  argument  about  1  o'clock. 

Lord  Justice  Kkioht  Bruci.— >The  first 
question  before  us  is,  whether  the  letters 
patent  on  which  the  plaintiff  grounds  his 
case  have  been  shovm  to  be  bad  in  law.  In 
my  opinion  they  have  not.  The  utmost 
extent  to  which  the  defendant  has  succeeded 
in  the  question  he  has  raised  as  to  the  vali- 
dity of  the  patent,  is  to  show  that  doubt 
may  be  entertained.  I  assume,  for  the  sake 
of  the  purpose  of  the  argument,  that  the 
defendant  has  made  way  so  far;  beyond 
that,  I  confess  in  my  opinion,  he  certainly 
has  not.  The  patent,  or  alleged  patent,  is 
of  long  standing ;  it  has  been  a  contract  for 
a  long  time— long  time  at  least  for  such  a 
subject — with  the  public.  It  has  been  allowed 
to  exist  for  many  years.  The  next  question 
in,  whether  there  has  been  enjoyment  of  the 
right  under  the  patent.  Beyond  all  question 
there  has.  The  plaintiff's  exclusive  right 
has  been  asserted,  and  in  several  instances 
admitted.  He  has  succeeded  on  the  validity 
of  the  patent— he  has  succeeded,  at  least, 
once  at  law  in  circumstances  in  which  collu- 
sion cannot  be  said  to  exist  If  during  all 
the  time  the  patent  has  existed  enjoyment 
and  possession  cannot  be  denied — whetlier 
perfectly  exclusive  in  every  sense  does  not 
matter— the  plaintiff's  title  is  sufficiently 
supported  by  his  conduct  and  the  conduct 
of  other  parties,  so  as  to  bring  it  within  the 
principle  enunciated  by  Lord  Eldon  in  **  Hill 
9.  Thompson,"  a  case  with  which  all  are 
acquainted.  The  case  upon  the  former 
argument  was  broken  off  at  a  time  when  an 
imputation  was  thrown  on  the  capacity  of 
the  defendant  to  meet  the  pecuniary  demand 
which  might  be  made  upon  him.  Such 
questions  are  always  disagreeable,  and  are 
often  irrelevant ;  but  in  a  question  where, 
whether  a  special  injunction  shall  issue 
against  a  continued  invasion,  or  alleged  in- 
vasion of  a  patent,  such  a  point  is  of  some 
importance.  The  means  of  a  defendant  to 
answer  damages,  where  the  balance  of  con- 
venience is  iq  dispute,  are  not  to  be  disre- 
garded— ^are  not  to  be  considered  as  of  alto- 
gether no  importance.  When  security  was 
ssked,  the  offers  of  security  on  behalf  of  the 
defendant  were  profuse,  and  it  is  in  my  most 
distinct  remembrance  that  security  without 
limit  was  offered.  Now,  however,  it  appears 
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that  no  ucnritr  ii  rorthooming.  I  da  not 
altogether  leljr  apon  that,  bat  it  ii  not  to  be 
dlaregvded.  Speaking  Tor  mjuir,  I  think 
that  the  plaiDtilT  gMn;;  an  nadertakiiig  to 
^ide  bj  any  order  thtt  tbe  Court  maj  make, 
ihoold  tbe  iqJDnction  be  herealler  diiioWed 
or  Taried,  the  iajonetion  moit  go. 

Lord  Joitice  Lord  CaAiiwoaTH.  —  I 
take  entirely  the  lame  Tiew  ai  my  learned 
brother.  It  li  aloayi  a  wmewhat  delicate 
aad  difficnlt  (iik  the  Coart  hw  to  perronn 
oF  granting  or  wilhbotdiag  an  injanction. 
It  il  tnie,  that  il  ma  injunctioa  be  grinted 
much  iDJury  may  be  doDe  to  a  defendant  by 
■topping  hi*  miDohctare  ;  bot,  on  tbe  other 
hand,  the  inj'nry  to  a  plaintiff  may  be  irre- 
mediable by  refuting  to  grant  the  InjancHon. 
I  hare  aliraya  thought  that  the  rule  laid 
down  by  Lord  Eldon  in  "  Hili  v.  Thomp- 
•OD,"  ia  that  which  ibonld  be  adopted  In 
anch  aciae — namely,  if  there  haibeenloog- 
OODtinned  enjoyment  under  a  patent,  primA 
fteU  the  patent  ii  to  be  considered  valid, 
and  the  Coart  ought  to  grant  tbe  injunction. 
Now,  I  muit  eonfeia  I  hiTe  rarely  aetn  a 
eaw  in  which  there  hii  been  more  eicluBiie 
anjoymeut  of  a  patent  than  tbeni  hii  been 
here.  The  patent  i>  dated  in  ISIG.  In 
1B4I  it  wM  infringed,  and  in  Augnit  a  bill 
waa  Sled  agiinit  Smith,  and  he  acqaicaced, 
InFcbrDiry.  1844,  another  blti  wu  filed 
■gainit  Rowland  and  Webiier.  There  waa 
no  injunction  then,  but  an  sclion  waa  di- 
rected, which  waa  tried  in  Jane,  and  the 
plaintiff  wai  auceeisful,  and  the  defendanta 
acqnieicing  took  licenm.  In  1850,  another 
bill  wai  filed  agaiaat  Witklni  and  Weather- 
by,  and  an  action  waa  directed,  and  after  it 
«a*  tried,  and  tbe  plaintiff  waa  hucceaMfDl, 
whereupon  the  injunction  waa  granted.  In 
Angnat  another  Injunction  waa  granted.  I( 
that  fa  not  auch  an  eiclnBire  enjoyment  *a 
the  Court  requirea  to  haie  ettablithed  before 
granting  ui  injUDcUon,  I  do  not  know  what 
ia.  All  the  proceedinga  of  tlie  pliiutiff 
have  hern  practically  aucceufal,  and  in  one 
Instance  he  hu  been  actnally  ao.  Whene^ei 
he  baa  had  hia  patent  inraded  he  has  de- 
fended 11.  The  defendant  eaya  he  baa  a 
patent  dated  in  I8S0,  and  that  it  ia  in  conflict 
with  the  plaintiff 'a  patent,  and  aika  why  the 

iileintiff  haa  not  taken  proceedioga  to  recat 
t.  I  do  not  think  a  man  Is  bound  to  pro- 
eeed  by  idrt  /aeiat  againit  a  patent  which 
doea  not  appear  to  be  publicly  uied.  I  am 
of  opinion  that  this  injunction  oaght  (o  be 
granted,   becauae   tbe  plaintiff  hue   ahown 

anch  a  title  aa  is  si  ~ 

Court  to  interfere. 
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APBIL  22,  1852. 
RlOHAnn   ASCHIXALD   B&OOMAH,  of  the 

Arm  of  J.  C.  Robertaon  and  Co.,  of  ISfl. 
Fteat-atreet,  London,  patant  sgmts.  Ar 
etrlmin  improBtmtuti  bt  thi  pr^mrahtM  ami 
Irtatmmf  offiirma  tmd  iwMiinm*»  ■•■- 
iirialt,  belli  i»  tka  mw  asJ  mauti^lmttd 
tUte,  trMrrtty  Ihty  art  rtndrrtd  more  Skt- 
atle,  art  canirmeltd  or  axftaiad,  art 
eltaiui,  mid  art  mart  equil*  ^  rterimof 
ami  rtlaiamf  colour*,  (A  oammmueatkiR-) 
Patant  dated  October  10,  IBSl. 


The  nature  of  the  InTsntion  condati  in 
the  formation  of  certain  salti  or  componnda 
within,  ur  in  contact  with  fihrons  and  iseiB- 
branoni  materials  (both  in  the  raw  and  ma- 
nufactured stala),  or  in  the  deoompoaitlonof 
certain  salts  or  componnda  already  eiisteot 
In  or  combined  therewith,  whereby  they  an 
in  either  case  rendered  more  durable,  or  con- 
tracted, or  expanded,  or  cleaned,  or  made 
more  capable  of  receiTing  and  retaining 
ooloura.  And  the  manner  in  which  the  said 
iBTention  is  performed  ia  as  followa  : 

Where  tbe  mateiial  is  of  a  fibrous  nature, 
such  as  flax,  I  prepare  it  for  being  treated 
BB  aroreaaid,  as  well  as  for  manufadnring 
pnrpoBen  generally,  by  msana  of  a  cniahing 
and  cleaning  macbine  of  the  deaeriptlon 
represented  in  the  accompanying  engrar- 
ings.  Fig.  I  la  an  end  elejation  of  a 
crushing  and  cleanting  machine.  ■  a  are 
Fig,  2. 


two  fluted  feed-rollers  between  which  the 
flax  enters,  and  ia  cenieyed  forward  by 
them  to  the  four-sided  toothed  roller, 
brake,  or  bolt  hammer  6.  Tbe  npper 
brake  c,  which  ia  fixed  to  the  slide  4,  and 
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oorki  tn  the  (nming  ft  U  brongkt  down  bj 
tha  onnk/and  conncctiiig  rodi  gg.  Dar- 
ing lbs  ueent  of  tbs  upper  bnke  e,  the 
catch  or  pall  k  aoti  apon  a  ratohBt-whral  of 
four  tMth,  OD  the  end  ot  the  reTolTing  bnlie 
b,  which,  bj  a  imall  tiKithBd  pinion  workiog 
into  an  inaide  ipnr  «he«l|  glTM  motion  to 
tha  Anted  rolian  a  a.  Oa  the  other  aide  ot 
the  reroUing  brake,  or.  bott  hamiDar  b,  ii  a 
■qnare  or  iron,  which  being  preHcd  apon 
bj  a  loTcr  actnated  b^  a  ipring,  Itsepa  tha 
reTolring  btalte  or  bott  bammer  in  a  proper 
podtion  dnring  tiis  dwcent  of   the  npper 


brake  c.  J  ia  tbo  Of -vheel  for  cqoaliiing 
the  motion,  n  Uien.  a  wrighta  for  weight- 
ing the  feed-roUera  a  a.  ;>  the  feeding  ba«rd, 
on  wliiob  the  flue  li  ipread  preparator;  to 
entering  the  feed-rollera.  liu  rapid  and 
conttnuooi  aicent  and  dewjent  of  the  brake 
e,  atriklng  upon  the  flax  belwam  it  and  the 
brake  t,  brtaki  np  and  taparitea  the  woodj 
from  tlie  flbron*  portions  of  tha  flax. 

Figi.  2  and  3  repreient  a  modification  of 
tha  machine  jast  deacrlbed.  The  operationi 
ot  thli  machine  commeace  with  placing  the 
flax  on  tha  feed-board  h,  and  offering  it  to 


tho  drawing  rollen  »a  (fig.  3).  The  flai 
hariog  ptMed  ao  Inoh  or  two  through  theae 
rollera,  ia  leiied  bj  the  oicillating  finted 
rollen  bb,  which  are  mored  np  and  down  in 
the  framing  c,  by  the  crank  d,  and  eonnect- 
ing-rodi  tt.  /and  g  are  two  paita  of  a  bott 
himner,  coniiallng  of  b  fluted  cylinder/, 
and  a  toothed  bammer  ; .  A  ia  the  feed 
l>oBrd;  <  the  fir-wheel ;  ii  tbe  drlrlng  rlg- 
gera  or  pnlleja. 

To  prodnce  a  "  contraotlag,"  or  aa  It  la 
teohnieali;  termed  "  milling"  or  "  feltiog  " 
cSeetOD  Ibegoodi  operated  apon,Iaocom- 
Ubc  certain  anbttaneea  aa  to  form  a  com* 
ponnd  or  aalt  Inoorporated  bodily  tberdn,  or 
intimalair  Goaalnned  therewith,  taking  cara 
t)»t  tha  combination  i*  not  preeaded  by  do- 
oompOiition.  For  example,  I  deep  the  gooda 
in  dUnle  aalphurla  acid,  and  then  without 
aojr  Intermediate  waahing,  immerae  tbem 
in  canatlo  aoda,  whereb;  a  aniphite  of  Boda 
la  formed,  which  produoea  tbe  dealrad  rsanlt. 
Other  ajiids  than  anlpbnrie,  and  other  hf- 
drataa  than  aoda  maj  he  anhatitnted.     If  I 


employ  oMc,  or  aoj  other  aioilar  organic 
add,  inatead  of  anlphnric,  a  componnd  ii 
formed  in  the  material  ilaielf,  and  tbe  lame 
remit  obtained. 

To  produce  an  expanaiTe  effect,  or  one  tbe 
opporite  to  contraction,  or  milling  or  felting, 
I  firat  aatnrate  tbe  material  with  aome  com- 
pound (iBj,  for  example,  aoirhanite),  which 
on  anbaequent  contact  with  an  acid  will  Buf- 
fer daoompoaitlon,  accompanied  by  the  ea- 
cape  of  gaa.  I  loraetimea  employ  initead  of 
•0  acid,  acme  aalt,  aueh  ae  alum,  which  hsT- 
Inf  an  add  reaction,  decompoaea  the  fint 
compound,  and  aeta  free  the  gaa.  Mere  heat 
alone  may  be  made  to  aerre  tbe  aame  par- 
poae  aa  the  add  body  j  and  lo  alio  cold  may 
be  anbrtitnted  for  the  alkaline  action.  Thui, 
milling  or  felting  may  be  produced  by  im- 
meraing  •  heated  body  luddenly  in  a  cold 
medinm,  and  ex paniion  effected  by  rcTeraing 
the  proceaa. 

To  dean  or  decoloriae  a  fibroua  or  mam' 
hranona  anbatanee,  1  firat  prodnce  cbenl- 
oal  decompoaitlon  in   the   aalMtance  Itaalf. 
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By  decomposition!  here  is  meant  tlie  separa- 
tion of  the  constitaents  forming  a  compound 
body,  which  separation  must  always  be  ac- 
companied by  an  evolation  of  gas.  Thus, 
if  a  substance  be  immersed  in  a  carbonate, 
and  then  exposed  to  the  action  of  sulphuric 
acid,  carbonic  acid  in  the  state  of  gas  is 
evolved,  and  a  sulphate  of  the  base  is  formed. 
Instead,  therefore,  of  following  the  ordinary 
chlorine  bleaching  process,  I  proceed  in  the 
foUowing  manner :— Suppose  white  China 
silk  is  the  article  to  be  operated  upon,  I  first 
immerse  it  in  a  solution  of  sulphate  of  mag- 
nesia^ then  transfer  it  to  a  bath  of  carbonate 
of  potash  or  soda,  upon  which  an  insoluble 
carbonate  of  magnesia  is  formed  in  the  silk ; 
I  then  dip  the  silk  so  impregnated  in  an  acid 
which  will  decompose  the  carbonate  and 
form  a  soluble  salt  which  is  afterwards  easily 
removed  by  washing. 

A  good  compound  for  cleansing  as  well  as 
for  milling  and  felting  purposes,  is  formed 
by  combining  some  oily,  fatty,  or  resinous 
compound  (hydrocarbons)  witii  an  alkaline 
carbonate  or  hypochlorite.  In  this  case,  a 
hot  solution  of  carbonate  of  soda  is  first 
prepared,  and  there  is  then  added  to  it  cold 
oleine,  fat,  resin,  or  other  suitable  hydro- 
carbon until  the  base  is  saturated.  To  facili- 
tate the  combination  of  oily,  fatty,  or  resin- 
ous compounds  with  alkalies,  I  saturate 
cloth  or  other  porous  material,  such  as 
pumice-stone,  with  the  oily,  fatty,  or  resin- 
ous compounds,  and  then  boil  it  in  an  alka- 
line solution,  by  which  means  I  obtain  a 
larger  surface  to  act  upon. 

To  preserve  animal  or  vegetable  sub- 
stances, I  form  a  salt  or  compound  of  an 
antiseptic  nature  within  their  cells  or  fibres, 
taking  care  that  the  combination  is  not  pre- 
ceded by  decomposition,  or  accompanied  by 
the  evolution  of  any  gas.  Thus,  for  ex- 
ample, to  preserve  meat,  I  immerse  it  first 
in  muriatic,  nitric,  or  acetic  or  saccharic 
acid,  or  other  equivalent  compound,  and 
then  into  a  solution  of  some  basic  hydrate, 
which,  with  the  preceding  acid  or  any  other 
equivalent  acid  or  compound,  will  form  in 
the  meat  itself  an  antiseptic  salt.  The  meat 
thus  treated  will  be  perfectly  wholesome, 
and  will  keep  so  for  a  long  time. 

To  preserve  and  tan  hides  and  skins,  I 
form  in  like  manner  within  those  substances 
some  conservative  salt ;  for  example,  I  steep 
them  in  tannic  or  other  similar  add,  and 
then  immerse  them  in  a  mixture  or  swlutioa 
of  some  hydrate,  such  as  those  of  sodai 
lime,  magnesia,  baryta,  or  alumina. 

As  it  is  important,  however,  to  avoid  the 
formation  of  tannates  of  soda  or  potash,  on 
account  of  the  deep  colour  communicated 
by  them  to  the  hides,  I  prefer  those  bases 
which,  with  tannic  acid,  give  the  least  amount 
of  colour;  raoh,  for  ezamplef  m  'ygnitrifl. 


To  preserve  wood,  canvas,  and  other  like 
fabrics,  I  form  a  salt  within  the  fibres 
thereof,  by  first  immersing  them  in  some 
suitable  acid;  such  as  sulphuric,  pyrolig- 
neous,  or  muriatic,  and  then  in  a  aolution 
or  mixture  of  some  suitable  base. 

If  I  wish  to  produce  colour  in  wood  or 
any  other  vegetable  substance,  as  well  as  to 
preserve  it,  I  use  a  solution  of  catechu  or 
some  other  colouring  material,  and  after- 
wards a  solution  of  caustic  soda  or  potaab, 
whereby  subinate  of  soda  or  potash  is  formed 
within  the  fibres  of  the  substance. 

To  promote  the  germination  of  seeds,  and 
cause  them  to  throw  out  powerful  first  and 
second  sets  of  leaves,  whereby  they  may  the 
more  rapidly  and  effectually  absorb  food 
firom  the  air,  I  form  some  fsrtiUaing  or  sti- 
mulating compound  within  the  seeds  them- 
selves in  manner  following:— I  steep  the 
seeds  in  phosphoric  add,  and  then  in  ammo- 
nia, potash,  or  lime,  whereby  a  phosphate 
of  one  of  those  bases  is  formed  within  the 
seeds. 

To  increase  the  power  of  absorbing  and 
retaining  colouring  matters  in  animal  and 
vegetable  substances,  I  form  mordants  or 
the  constituents  of  the  mordants  therein,  as 
follows: — If,  for  example,  I  wish  to  use 
acetate  of  soda  as  a  mordant,  I  do  not  im- 
merse the  material  in  a  solution  of  that  salt, 
but  I  dip  it  in  acetic  acid,  and  then  in  caustic 
soda,  without  any  intermediate  washing. 

I  may  mention  the  employment,  as  mord- 
ants, of  certain  alkaline  combinations  with 
hydrocarbons;  such  as  of  turpentine  with 
potash,  naphtha  with  potash,  soda,  fusel  oil 
with  potash,  &c. 

Or  the  colouring  matters  or  their  coasti- 
tuents  may  be  combined  in  the  fibre,  fabric, 
or  membrane  itself.  Fabrics  and  membranes 
may  also  be  printed  by  similar  means.  Thus 
the  pattern  may  be  stamped  by  the  add  or 
alkali,  and  the  whole  article  then  immersed 
in  the  solution  of  the  base  or  acid,  the  mord- 
ant will  only  act  on  the  spots  where  the  acid 
is  in  contact  with  the  cloth  or  membrane. 

I  may  mention,  also,  that  salt*  may  be 
formed  or  decomposed,  for  the  purpoee 
aforesaid,  by  the  action  of  gaseous  bodies 
on  them— as,  for  example,  by  exposing 
hydrate  of  soda  to  sulphurous  aeid,  chlorine, 
or  carbonic  acid ;  also  by  exposing  a  carbo- 
nate in  solution  to  sulphnrous  acid  or  chlo- 
rine gas. 

In  all  the  foregoing  processes,  and  in 
the  examples  given,  the  effects  prodaced 
are  supposed  by  the  inventor  to  be  the 
result  ox  some  peculiar  electrical  condition 
communicated  to  the  fibres,  fabries,  or  men- 
branes  by  the  combination  or  decompo- 
sition of  salts  in  intimate  contact  therawitfa. 
Aware  of  the  enormous  devdopeseat  of 
deotridty  which  aoeompanict  chcmiol  ac- 
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tion,  he  believes  that,  by  altering  the  elec- 
trical condition  of  animal  and  vegetable  sab- 
•tancci,  a  state  of  polarity  is  produced,  or 
what  is  usually  denominated  a  negative  or 
positive  resolty  on  which  the  power  of  any 
substance  to  contract  or  corrugate  (millinf 
and  felting),  to  resist  decomposition,  or  to 
receive  and  retain  colours,  mainly  depends. 
He  further  considers  that  electric  currents 
move  in  two  opposite  directions,  either  cen- 
trifugal or  centripetal,  and  that  many  of  the 
phenomena  attendant  upon  the  absorption  or 
loss  of  colour,— as  in  dyeing  and  bleaching, 
or  the  twisting  and  corrugadon  of  fibres,  as 
in  milling  or  felting,  or  the  resistance  of 
decay,  as  in  tanning  and  salting, — depend 
upon  the  kind  of  electricity  developed  at  the 
time,  and  that  such  condition  of  electricity 
can  be  established  by  the  means  hereinbefore 
described.  It  seems  to  follow,  moreover, 
from  the  principles  laid  down,  that  by  simply 
reversing  some  of  the  processes  given  as 
examples,  an  opposite  effect  should  be  pro* 
duced ;  and  so,  in  point  of  fact,  it  is  found 
that  if  the  process  given  for  preserving  meat 
is  reversed,  its  decay  is  accelerated. 

The  principal  materials  to  which  thes 
proceeses  are  applicable,  are  the  following  * 
flax,  hemp,  cotton,  jute,  manilla-hemp, 
esparto,  aloe,  pioe-apple-leaf,  and  generally 
all  vegetable  fibres,  and  yams  or  fabrics 
made  tberefirom,  woods,  roots,  leaves,  seeds 
and  fruits,  meat,  skins,  hides,  hair,  wool, 
silk,  animal  fibre,  fish,  and  all  products 
thereof. 

Among  the  salts  most  suitable  to  be  em- 
ployed are  the  following : — Rubinates ;  such 
as  rubinates  of  magnesia,  alumina,  &c. 
Tannates;  such  as  tannates  of  magnesia, 
lime,  ammonia,  soda,  and  potash,  5cc.  Sul- 
phates,— as  of  magnesia,  soda,  &o.  Salts 
with  an  add  reaction,  as  alum.  Carbonates; 
as  those  of  magnesia,  soda,  &e.  Hydrates ;  u 
those  of  lime,  soda,  potash,  alumina,  magne- 
sia, &c.  Acetates ;  as  of  soda,  magnesia,  alu- 
mina, indigo»  &c.  Acids  of  every  description 
may  be  nsed :  such  as  acetic,  muriatic,  sul- 
phnrie,  nitric,  tannic,  silide,  ftc.,  and  any  of 
the  hydrocarbons ;  such  as  resins,  oils,  sugar, 
starch,  &o.  The  foregoing  compounds, 
however,  are  merely  mentioned  as  examples, 
for  the  inventor  does  not  confine  himself  to 
these  alone,  but  claims  a  right  to  the  use  of 
all  known  ehemioal  equivalents. 

And  having  now  described  the  nature  of 
the  said  invention,  and  in  what  manner  the 
same  is  to  be  performed,  I  declare  that  the 
improvements  claimed  as  embraced  by  the 
said  invention,  are  aa  follows :— > 

FitMi,  The  crushing  and  cleansing  ma- 
chines respectively  represented  in  figure  1, 
and  in  figures  2  and  3,  and  before  described ; 
that  Is  to  say,  in  so  fur  as  regards  the  oom- 


bioation  of  conducting,  crushing,  and  oscil- 
lating rollers  with  a  ''bott  hammer,"  in 
the  manner  herein  represented  and  before 
described. 

89eond.  The  treatment  of  fibrous  and 
membranous  substances,  both  in  the  raw 
and  mannfactared  state,  by  forming  or  de- 
composing salts  or  compounds  within,  or 
combined  with  the  same,  whereby  they  are 
rendered  more  durable,  or  are  contracted  or 
expanded,  or  cleaned,  or  made  more  capable 
of  receiving  and  retahiing  colours,  as  before 
exemplified  and  described. 

Third.  The  use  of  tannate  and  rubmate 
of  magnesia,  for  the  treatment  of  membra- 
nous and  fibrous  substances ;  such  as  hides 
and  skins,  wood,  &c.,  as  before  described. 

And,  Fburth,  The  employment  for  clean- 
ing fibrous  and  membranous  substances  of 
a  compound  of  an  alkaline  carbonate,  or 
hypochlorite,  with  a  fatty  or  oily,  or  resi- 
nous body,  as  before  described. 

William  Onions,  of  South wark,  engi- 
neer. For  improom»eni9  in  ike  wum^fae, 
imr$  qf  nuU  "and  bolts;  also  of  steps, 
bearings,  axles,  and  bushes ;  also  of  millt 
aiuf  dies  for  engraven;  aleo  of  'bells,' 
lathe  and  other  epindlee;  aleo  o/we/iforke, 
ehuttle  tonguee  and  iipe  for  loome ;  also 
parts  of  agricultural  implements,  chains, 
roller  guides,  and  throstle  bars,"  6y  the  ap' 
plieation  of^materiale  not  hitherto  need  for 
eneh  pwrpoeee.  Patent  dated  October  16, 
1851. 

A  disclaimer  has  been  entered  to  the  title 
of  this  patent,  by  which  the  words  above 
printed  in  Roman  charaoters  are  disclaimed, 
the  parta  of  the  invention  comprehended 
thereunder  having  been  found  to  be  "not 
useful.'' 

The  improvements  consist  in  manufao- 
turing  the  several  articles  above  mentioned 
in  metal  which  is  capable  of  being  rendered 
malleable  by  annealing  in  the  presence  of 
oxide  iron  ore,  or  oxide  of  iron.  The  metal 
which  the  patentee  uses  is  composed  of  two 
parts  of  hsematite  iron  ore,  four  parts  of 
steel  of  the  ordinary  make,  and  nlnety-fonr 
parts  by  weight  of  iron,  made  from  Cum- 
berland or  other  simUar  ore.  These  several 
matters  are  melted  together,  and  as  it  is 
found  desirable  to  cast  the  articles  to  be 
made  direct,  instead  of  running  the  metal 
into  ingots,  and  remelting  it,  the  patentee 
prepares,  from  accurate  metal  patterns,  sand 
moulds  of  the  required  shape,  into  which 
he  casts  the  molten  metal.  The  castings 
thus  obtained  are  then  annealed  by  placing 
them  in  an  annealing  kiln  in  boxes»  in  eon- 
tact  with  powdered  oxide  iron  ore,  and 
afterwards  dressed  and  reduced  to  the  exact 
required  sixes  and  shspes  of  tiie  levanl 
articles  to   be  produced,    by  any  of  the 
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meang  ordintrUy  employed  for  that  par- 
pose.  The  time  required  for  the  aQnealing 
will  vary  with  the  thick  neis  of  the  articlei 
under  operation,  as  if  well  understood. 

Ctatm.— -The  manufacture  of  nuts,  mills 
and  dies  for  engraTers,  lathe  and  other 
spindles,  shuttle  tongues  and  tips  for  looms 
from  metal  of  the  kind  aboTe  described,  by 
casting  the  same  into  the  forms  of  the  seTe« 
ral  articles,  and  then  annealing  the  castings 
in  the  presence  of  oxide  iron  ore,  or  oxide 
of  iron. 

Richard  Doybk,  of  New-street,  Spring- 
gardens,  merchant.  For  imprwemenit  in 
treating  iefoage,  in  obtaining  produeti  there- 
from, and  in  combining  euch  produete  with 
other  mattere.  Patent  dated  October  16, 
1851. 

These  improvements  consist  in  deodoris- 
ing putrescent  sewage  by  the  addition  of 
muriatic  or  other  sindlar  mineral  acid,  with 
a  salt  or  salts,  or  other  chemical  compounds, 
and  in  applyiog  the  solid  products  to  the 
manufacture  of  manure  by  combining  the 
same  with  fertilising  matters. 

The  acid  which  the  patentee  prefers  to 
use  is  muriatic  (otherwise  called  hydrochlo- 
ric) acid,  whidi  he  adds  to  the  sewage  water 
in  (he  proportion  of  S^lbs.  to  erery  ton, 
with  chloride  of  sodium  in  the  proportion 
of  3oz8.  to  the  ton,  and  protosulphate  of 
iron  6  OSS.  to  the  ton.  In  lieu  of  usiug 
chloride  of  sodium,  other  chlorides,  as  of 
potassium,  magoesium,  and  calcium,  may  be 
employed,  and  in  place  of  the  protosulphate 
of  iron,  the  sulphate  of  peroxide  of  iron 
and  other  salts  which  are  capable  of  hafing 
their  bases  separated  or*precipitated  from 
the  acids  with  which  they  are  combined  by  the 
action  of  the  chemical  constituents  of  sewage 
nay  be  used.  In  addition  to  the  above- 
named  salts,  there  is  also  added  to  the  sew- 
age under  treatment  a  small  portion  of  pro- 
tochloride,  otherwise  called  muriate  of  iron. 
These  scTeral  matters  having  been  mixed 
together,  are  added  to  the  sewage,  and 
having  been  combined  therewith  by  mix- 
ing, the  whole  is  filtered  to  obtain  the 
solid  portions.  These  are  then  mixed 
with  marl  or  other  substances,  and  applied 
as  manures,  or  the  substances  employed  as 
filtering  beds,  such  as  charcoal,  gypsum,  or 
peat  may  be  mixed  with  the  solid  portions 
for  producing  fertilising  compounds.  The 
solid  matters  may  be  treated  with  chemicals 
to  obtain  products  therefrom,  and  the  liquids 
passing  through  the  filters  may  be  similarly 
treated  to  obtain  the  ammoniacal  salts  con- 
tained in  them. 

Thomas  Pbrky,  of  Tower-street,  Lei- 
cester, machinist.  For  improoetnente  in  the 
wumMffiuture  qf  looped  fahriee.  Patent 
dated  October  16, 1851. 


These  improvements  have  relation  to  that 
part  of  the  process  of  manufacturing  which 
consists  in  ornamenting  or  narrowing  the 
fabric  by  removing  some  of  the  threads  from 
their  needles  to  other  needles  in  the  machine ; 
or,  at  it  is  termed,  "  tickling"  off  the  work. 
Tlie  tickling  instruments  have  been  hitherto 
worked  principally  by  hand,  but  the  paten- 
tee now  makes  them  capable  of  being  actu- 
ated by  a  perforated  barrel  or  pattern  sur- 
face, and  thus  to  produce  patterns  on,  or 
narrow  the  fabric  without  rendering  it  neces- 
sary for  the  workman  to  manage  the  tickling 
points.  The  points  are  made  capable  of 
independent  action  to  admit  of  their  being 
worked  by  the  pattern  surface  employed. 

Claim, — ^The  mode  described  of  combin- 
ing and  applying  apparatus  to  be  worked  by 
pattern  surfaces  for  tickling  off  the  woric  in 
knitting  machines. 

Thomas  Lightfoot,  of  Jarrow  Paper- 
mills,  South  Shields,  paper  manufacturer. 
Fbr  improvements  in  machinery  applicable 
to  the  manufacture  qf  paper.  Patent  dated 
October  16,  1851. 

These  improvements  have  relation  to  that 
part  of  paper-making  madiinery  known  aa 
the  rag  engine.  This  apparatus,  as  in  gene- 
ral use,  consists  of  an  oblong  trough  divided 
for  about  two-thirds  of  its  length  by  a  par- 
tition, at  the  ends  of  which  a  clear  space  is 
left  between  them  and  the  ends  of  the  trough. 
At  the  bottom  of  one  compartment  of  the 
trough  are  placed  a  series  of  vertical  knives, 
called  the  "  plate,"  and  above  the  plate 
revolves  a  roll  having  knives  on  its  peri- 
phery, between  whidi  and  the  plate  the  rags 
in  the  engine  are  torn,  ground,  or  redooed 
to  pulp.  At  the  back  of  the  plate  the  floor 
of  the  vat  rises,  and  this  rise  is  called  the 
"  weir."  When  in  action,  the  vat  is  sup- 
plied with  water,  and  the  revolution  of  the 
roll  draws  the  rags  placed  in  it  between  the 
plate  and  the  roll  and  up  the  *'  weir,"  de- 
scending from  which  the  rsgs  acquire  suffi- 
cient momentum  to  carry  them  round  the 
partition  along  the  clear  compartment  of 
the  engine,  and  again  in  front  of  the  roll*  by 
which  they  are  acted  on  until  sufficiently 
ground  and  reduced  to  pulp. 

The  first  improvement  proposed  by  Mr. 
Lightfoot  is,  to  have  two  rolls  instead  of 
one  only,  the  second  roll  being  placed  behind 
the  first,  and  revolving  at  a  higher  speed. 
The  rags,  after  passing  between  the  first 
roll  and  plate,  are  thrown  in  an  opened -out 
state  on  the  second  roll,  and  by  its  revolu- 
tion carried  between  it  and  the  second  plate, 
and  then  ascending  the  **  weir,"  are  caused 
to  traverse  the  free  compartment  of  the 
engine,  and  are  again  seised  by  the  first  roll, 
and  are  subjected  to  the  tearing  operation 
repeatedly  until  brought  to  a  pulpy  state. 
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Water  li  supplied  between  the  rolls  by  a 
perforated  pipe  extending  acrote  that  com- 
partment of  the  engine. 

In  connection  with  the  improTed  engine, 
Mr.  Ldghtfoot  adopts  an  entirely  new  system 
of  washing,  which  eonstitates  the  second 
branch  of  his  ioTcntion.  The  ' '  midfeather, ' ' 
as  the  partition  of  the  troogh  is  technically 
called,  is  made  hollow,  and  on  that  aide 
which  bounds  the  clear  compartment  is 
finely  perforated  in  scTcral  places,  or  has 
openings  made,  which  are  closed  with  finely- 
perforated  plates  or  wire  ganze.  The  oppo- 
site side  of  the  trough  is  also  made  hollow, 
rnd  similarly  provided  with  apertnrea  closed 
by  wire  ganze.  In  the  floor  of  the  trough 
are  formed,  lengthwise  or  across,  a  series  of 
gutters  communicating  with  the  hollows  of 
the  **  midfeather  "  and  side  of  the  trough, 
and  with  the  bottom  of  the  trough  by  means 
of  strainers  of  wire  gauze  laid  OTcr  the  tops 
of  the  gutters.  The  gutters  communicate 
by  two  discharge  pipes  with  a  cistern,  and  the 
discharge  pipes  are  each  provided  with  the 
slides,  to  which  a  reciprocating  moTcment  is 
communicated  by  a  crank  or  other  arrange- 
ment  from  a  suitable  prime  mover.  The  object 
of  this  arrangement  is  to  admit  of  the  dirty 
water  being  allowed  to  escape,  and  that  it 
may  not  by  its  suction  carry  with  it  any  por- 
tion of  the  fibres  of  the  pulp  through  the 
strainers  in  the  bottom  of  the  trough,  the 
water  is  caused  to  escape  through  the  exit- 
pipes  alternately  and  at  intervals.  With  the 
same  view  also  of  decreasing  the  amount  of 
suction  of  the  escaping  water  on  the  pulp, 
the  cistern  in  connection  with  the  discharge 
pipes  is  provided.  This  cistern  has  two 
exit  orifices,  one  at  a  higher  level  than  the 
other,  the  lowest  being  used  at  the  commence- 
ment and  the  highest  towards  the  termina- 
tions of  the  grinding  of  a  charge  of  rags. 

A  third  improvement  consists  of  an  ar- 
rangement of  apparatus  to  be  used  when 
washing  and  boiling  rags.  The  patentee 
emirioys  a  perforated  cylinder  having  teeth 
projecting  inwards,  and  mounted  on  a  hol- 
low perforated  shaft,  also  provided  with  pro- 
jecting teeth.  The  cylinder  revolves  in  a 
water- tight  vessel,  and  by  its  rotation  in 
conjunction  with  the  action  of  the  teeth  on 
the  ahaft,  the  rags  contained  in  it  are 
thoroughly  cleansed  end  torn  to  pieces.  A 
portion  of  alkali  is  then  introduced  into  the 
cylinder,  and  the  rags  are  boiled  by  admit- 
thig  steam  through  the  hollow  shaft  on 
which  the  cylinder  is  mounted. 

GaHiu. — 1.  The  employment  of  two  rolls 
in  the  rag  engine,  one  of  which  is  driven  at 
a  speed  superior  to  that  of  the  other. 

2.  Making  the  sides  and  bottom  of  the 
▼at  and  midfeather  hollow. 

3.  The  method  described,  or  any  modifi- 


eatioB  thereof,  whereby  the  dirty  water  may 
be  carried  off  from  the  rags  or  pulp,  and  the 
flow  of  the  dirty  water  from  the  engine  may 
be  periodically  interrupted,  so  as  to  prevent 
the  pulp  being  sucked  through  the  strain- 
ing surfaces. 

RoBB&T  Jambs  Makton,  of  York-road, 
Surrey,  gentleman.  For  imfirovements  in 
obtaining  and  applying  motifft  poww,  and 
in  signalizing.  Patent  dated  October  10, 
1851. 

The  improvements  here  claimed  have  rela- 
tion to  severe  1  methods  of  working  gun«, 
capstans,  windlasses,  flee.,  and  to  an  omni- 
bus signal,  descriptions  of  which  will  ap- 
pear in  an  early  Namber. 

Matthbw  Gibson,  of  Wellington  -  ter- 
race, Newcattle-upon-Tyne.  Fbr  in^frope- 
mentt  in  maekinerg  for  pubftrising  and 
preparing  land.  Patent  dated  October  16« 
1851. 

The  improved  machinery  which  forms  the 
subject  of  this  patent^  consists  of  two  sets 
of  discs  mounted  on  parallel  axes,  with  the 
discs  of  one  set  working  into  the  spaces  be- 
tween those  of  the  other  set.  The  bearings 
or  levers  which  carry  the  axes  for  the  sets 
of  discs  are  suspended  at  the  centre  on 
axles  which  also  carry  wheels  when  the  ma- 
chine is  to  be  moved  from  place  to  place, 
and  by  this  means  the  discs  are  capable  of  a 
rocking  movement  on  their  axes,  which  ad- 
mits of  their  adjusting  themselves  to  any 
inequalities  of  the  ground,  and  will  be  found 
to  produce  also,  by  keeping  the  discs  always 
in  contact  with  the  ground  over  which  they 
are  being  moved,  a  very  efficient  pulverising 
and  crashing  action.  The  discs  are  shown 
with  bevelled  edges,  but  may  be  otherwise 
made  if  thought  desirable. 

Ciaim.— The  mode  of  combining  parts 
into  a  machine  for  pulverising  and  preparing 
land. 

John  Ramsbottom,  of  New  Mills, 
Derby,  engraver.  Far  certain  improvementi 
in  machinery  or  apparatua  for  meaeuring 
and  registering  the  flow  of  water  and  other 
Jluids  or  vapourSf  which  machinery  or  ap» 
paraivs  is  also  applicable  to  registering  the 
speed  of,  and  distance  run  by  vessels  in 
motion,  and  for  obtaining  motive  power  and 
other  similar  purposes.  Patent  dated  Octo- 
ber 22,  1851. 

The  "machinery  or  apparatus"  above 
alluded  to,  consists  of  an  oval-ahaped  ves- 
sel within  which  is  mounted  at  one  side  a 
cylinder  or  shaft,  capable  of  revolving  on 
its  axis,  through  the  centre  of  which  passes 
a  slide  or  diaphragm,  the  length  of  which  is 
so  calculated  with  reference  to  the  internal 
curve  of  the  ofal  and  the  position  of  the 
cylinder  or  shaft,  that  it  shall  be  capable  of 
being  in  constant  contact  at  both  ends  with 
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tbe  interior  of  the  OTal  veiiel  at  the  fame 

time  that  it  passes  exactly  through  the  cen- 
tre of  the  cylinder.    At  the  point  where 
the  cylinder  touches   the  interior  of   the 
OTsl  tessel  is  attached  a  stop-plate»  and 
on  each  side  of  this  plate  are  formed  the 
passages  for  tlie  inflow  and  outflow  of  the 
fluid  to  be  measured.    The  fluid  on  entering, 
acts  against  the  slide,  and  causes  through  it 
the  shaft  or  cylinder  to  rotate,  and   the 
rotation  of  the  cylinder  is  caused  to  actuate 
suitable  mechanism  for  indicating  the  quan- 
tity of   passing  fluid.     Or  motiTC  power 
may  be  obtained  by  the  force  of  the  fluid 
passing  through  the  apparatus^    and    the 
amount  of  power  will  be  equal  to  the  head 
of  water  supplying  the  apparatus.    When 
steam  is  the  motiye  agent  employed,  the 
patentee    adopts    the    following    mode    of 
working: — Considering  that  a   Tacuum  is 
created  by  the  passage  of  the  slide  past  the 
stop-plate,  the  patentee  causes  hot  water, 
tbe    temperature    of  which  is  more  than 
212®  Fahr.,  under    pressure,    to  be   pro- 
jected from  a  steam  boiler  into  the  said 
vacuum.    The  absence  of  pressure  here  is 
suflident  to  cause  the  sudden  conversion  of 
the  water  into  steam,  which  is  then  used 
for  actuating    the  slide  in  the  apparatus, 
and  producing  motive  power.     To  facilitate 
the  conversion  of  the  hot  water  into  steam, 
in  the  event  of  it  not  possessing  sufficient 
latent  heat  for  the  purpose,  the  patentee 
introduces  into  the  apparatus  simultaneously 
with  the  hot  water  a  certain  portion  of 
superheated  steam. 

When  the  apparatus  is  used  for  measur- 
ing the  distance  run  by  vessels  in  water,  it 
is  constructed  with  two  slides  crossing  each 
other  at  right  angles,  and  is  wholly  im- 
mersed, the  inflow  pipe  being  placed  so  as 
to  meet  the  current.  The  water  passing 
through  the  apparatus,  while  the  vessel  is  in 
motion,  actuates  the  slides  and  shaft,,  and 
their  motion  is  caused  to  work  an  indicator 
attached  to  the  apparatus. 

Claim, — ^The  use  of  an  oval  vessel  or 
cavity,  within  which  is  another  vessel  or 
shaft,  either  solid  or  cylindrical,  made  pro- 
portionately to  each  other,  and  through  the 
centre  of  which  cylindrical  vessel  there 
moves  one  or  more  slides  or  diaphragms 
whose  sides  touch  the  ends  of  the  oval 
vessel,  and  whose  ends  touch  the  circum- 
ference of  the  oval  vessel,  during  the  revo- 
lution of  the  said  slides  and  cylindrical 
vessel,  and  having  supply  and  exit  passages 
for  the  purpose  of  measuring  and  register- 
ing the  quantity  of  water  and  other  fluids 
drawn  off ;  for  measuring  the  distance  run 
by  vessels  on  water,  and  indicating  the  rate 
of  their  speed  or  momentum ;  and  for  ob- 
taining motive  power  by  means  of  water, 


steam  or  other  fl«id  or  vaporoui  bodies ; 
which  apparatus  hi  also  applicable  to  the 
exhausting,  compressing,  and  ejecting  of 
fluids. 

R10HA.RD  RoBRATS,  of  Manebester, 
engineer.  Fbr  improvements  in  machinery 
or  apparaiue  for  regulating  and  meaiwring 
the  flow  qffluidi,  alio  for  pumping,  forcing, 
agitating,  and  ewporating  ftuide,  and  fitr 
obtaining  motive  power  frim  fluide.  Patent 
dated  October  17,  1851. 

Claims, — 1.  Regulating  the  flow  of  fluids 
by  the  application  of  power  derived  from 
the  fluid  to  be  regulated. 

2.  Tbe  application  of  curved  or  spiral 
divisions  to  rotary  meters,  to  give  a  rotary 
motion  to  the  fluid  passing  through. 

3.  Constructing  the  wheels  of  rotary 
meters  with  straight  vanes.   ^ 

4.  Tapering  the  lower  edges  of  the  vanes. 

5.  Making  the  outer  circumference  of  the 
vanes  of  rotary  meters  slightly  conical,  and 
the  casings  in  which  they  revolve  of  a  oor- 
responding  shape. 

6.  The  application  of  an  oscilating 
cylinder  or  chamber  to  meters  for  regulating 
tbe  flow  of  fluids. 

7.  A  peculiar  application  of  yielding  sub- 
stances to  maintain  the  flow  in  the. exit  pipe 
uniform,  or  nearly  so. 

8.  The  application  of  self-acting  ap- 
paratus for  allowing  air  to  escape  from  flidd 
meters,  however  constructed. 

9.  Certain  modes  of  constructing  the 
apertures  for  the  ingress  and  egress  of  the 
fluid  to  be  measured. 

10.  A  peculiar  combination  and  arrange- 
ment of  parts  for  pumping. 

11.  The  spplication  of  cydoidal  or  other 
suitably  shaped  bosses  to  machinery  or 
apparatus  used  in  forcing  fluids.  (The 
patentee  shows  these  bosses  attached  to  the 
ends  of  screw  propeller  shafts,  where  two 
gcrews  are  employed  one  under  each  quarter 
of  a  vessel.) 

12.  A  peculiar  combination  of  machinery 
or  apparatus  for  agitating  or  evaporating 
fluids.     (A  churn.) 

13.  Suspending  the  drums  of  centrifngsl 
machinery,  when  used  for  agitating  or  eva- 
porating fluids,  by  means  of  cords  or  chaias 
from  the  vertical  shaft. 

14.  A  mode  of  increasing  the  draught  in 
chimneys  or  flues  used  in  combination  with 
machinery  or  apparatus  for  evaporating 
fluids. 

15.  A  mode  of  producing  rarefaction  by 
admitting  a  current  or  jet  of  steam  into 
chimneys  or  flues  used  in  conjunction  with 
machinery  or  apparatus  for  evaporating 
fluic||i. 

16.  A  mode  of  aecelerating  evaporation 
by  the  introduction  of  tubes  into  the  fluid 
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to  ba  enponM,  and  bjr  ooimaotiiig  ibe 
TMioli  fim*»*"<"g  thfl  flmd  with  a  chimnej 
or  flue. 

17.  Apeenlltr  combination  of  maoUnery 
or  apparataa  for  obtaining  motiTO  power  from 
flnidi. 

18.  Tho  application  of  the  power  of  a 
oolamn  of  water  to  opening  and  (uosing  looki, 
dock-getes,  swiTel  bridgeai  and  other 
machinery  of  like  nature. 

19.  The  direct  application  of  the  preunre 
of  steam  or  water  for  comprenbg  and 
packing  goodf,  hoopbg  barrela  and  caaki, 
and  for  other  like  pnrposei. 

William  Boeonrr,  of  St.  Martin'a-lane, 
gentleman,  and  Gkobob  Holwobtht 
PalmbBi  of  Weibonrne  Park  Villaa,  Pad- 
dington,  civil  engineer.  For  improMmeii/f 
in  Aittminff  light  and  h€at.  Patent  dated 
October  22,  1851. 

CfoisM.-— 1.  Sever  a]  arrangementa  Ibr 
heating  apartments  by  the  bnming  of  gaa, 
or  gaa  and  air  in  combination  with  loiid 
Ivminona  and  incombustible  bodies,  soch  aa 
asbestos,  respectiyely  described. 

2.  The  heating  of  apartments  without 
deterioration  of  the  atmosphere  thereof,  by 
the  burning  of  uncarbonised  hydrogen  gaa 
in  open  gas  fireplaces,  as  described. 

3.  The  constructing  of  gas  burners  for 
lighting  and  heating  purposes,  of  certain 
peculiar  forms  described,  or  any  of  them. 

4.  The  placing  and  adapting  of  prismatio 
lenses,  to  increase  the  effect  of  gas  and  other 
lights  in  a  peculiar  manner  described. 

5.  Certain  improvements  in  gas  cooking 
apparatuses, .  and  more  especially  various 
arrangements  therein  embodied,  whereby 
the  heat  ia  directed  in  a  downward  direction 
upon  the  substances  which  are  in  the  course 
of  being  cooked  or  heated. 

6.  The  use  for  heating  purpoaea  of  gas 
burners,  having  lateral  slits  or  openings 
between  plates  of  east  iron  or  other  suitable 
material  in  place  of  round  holes  for  the 
emission  of  the  gas,  when  there  is  more  than 
one  such  slit  in  the  burner  or  when  more  than 
two  such  burners  or  parts  of  such  burners 
are  combined  together. 

7.  The  combination  of  abaorbenta  of  heat 
with  gaa  burners  in  a  peculiar  manner  repre- 
aented  and  described. 

8.  The  construction  of  gaa  atovea  with 
angular  reflectors  in  a  peculiar  manner  ex* 
emplified  and  described. 

9*  The  combination  of  open  gas  fireplaces 
with  woven  wire  guards  as  described. 

10.  The  use  of  gas  burners  of  cast  iron 
having  slits  cuts  therein  for  the  emission  of 
gas  aa  described. 

11.  The  heating  of  spatulas  by  gas^  and 
the  same  method  of  using  gaa  for  heating 
lamdveaaea  irona  and  other  aimilar  Irona. 


12.  An  apparattta  for  warming  and  eon- 
▼•ying  air  to  oonaervatoriea,  &c« 

13.  An  improved  blow-pipe. 

14.  An  apparatus  for  heating  soldering 
irona. 

15.  A  method  of  constmeting  ovens. 

16.  Several  arrangementa  of  apparatus 
for  heatfaig  fluids. 

17.  A  gas  gridiron. 

18.  Certain  gaa  stoveSi  represented  and 
described. 

19.  The  application  of  gas  heat  in  a 
downward  direction,  by  means  of  parallel 
tubes  placed  near  to  each  other*  and  per- 
forated at  the  bottom  or  sides,  as  exemplified 
and  described. 

20.  The  use  of  aoapatone  in  the  conatme- 
tion  of  atoves,  burners,  and  other  gaa 
apparatus. 

21.  The  employment  in  the  application 
of  the  oarbonic  oxide  of  furnaces  to  heating 
purposes  of  different  economical  methods 
or  processes  specified. 

WXBKLT  LIST  OF  NBW  BNOLI6H  PATBNT8. 

Henri  OuBtave  Delvigne,  of  Brixton,  Surrey, 
gentleman,  for  certain  improvements  in  flre-arms, 
and  In  tbe  methodi  of  discharging  the  same ;  also 
improvemeuts  in  projectiles.  April  1 7 ;  six  months. 

William  Edward  Newton,  of  Chancery-lane,  Mid- 
dlesex, dyil  engineer,  for  improvements  in  machi- 
nery or  apparatus  for  catting  paper,  pasteboard, 
or  other  similar  substances.  (Being  a  communica- 
tion.)   April  17;  six  months. 

William  Edward  Newton,  of  Chancery-lane,  civil 
engineer,  for  improvements  in  the  method  of  and 
apparatus  for  indicating  and  reguUting  the  heat 
and  the  height  and  supply  of  water  in  steam 
boilers,  which  said  improvements  are  applicable 
to  other  purposes,  such  as  indicating  and  regu- 
lating the  heat  of  buildings,  furnaces,  stoves,  fire- 
places, kilns,  and  ovens,  and  indicating  the  height 
and  regulating  the  supply  of  water  in  other  boilers 
and  vessels.    April  17;  six  months. 

John  GiUett,  of  Brails,  near  Shipston-on-Stour, 
Warwick,  agrteultoial  implement-maker,  for  cer- 
tain improvements  in  ploughs.  April  17;  six 
months. 

Alfred  Vineent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  improve- 
ments In  the  manufscture  of  lenses.  April  17; 
six  months. 

William  Henry  Dupre  and  Clement  Le  Sueur, 
of  Jersey,  for  improvements  in  certain  apparatus 
or  apparatuses  for  preventing  smoky  chimneys, 
applicable  to  other  purposes  of  ventilation.  April 
17;  six  months. 

Clemena  Augustus  Kurtx,  of  Manchester,  ma- 
nufacturing chemist,  for  an  improvement  in  all 
preparations  of  every  description  of  madder  roots 
and  ground  madder,  in  or  from  whatever  country 
the  same  are  produced;  also  of  munjeet  in  the  root 
and  stem,  Arom  whatever  country.  April  17;  six 
montiis. 

Henry  Stothert,  of  Bath,  engineer,  for  improve- 
ments m  the  manufacture  of  manure.  (Being  a 
communication.)    April  17;  six  months. 

William  Hyatt,  of  Old  street-ioad,  Middlesex, 
engineer,  for  Improvements  in  obtaining  and  ap- 
plying motive  power.    April  17;  six  months. 

John  Knowles,  of  Little  Bolton,  Lancaster,  cot- 
ton ^inoor,  fcr  Improvemants  In  certain  machi> 
nexy  for  preparing  cotton  and  other  fibrous  sub- 
itanoti,  for  leverung  tbe  direction  of  motion  In, 
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and  for  regnlttisg  the  fpeed  of  maohloM.  April 
17;  tlxmonthi. 

John  Trotman,  of  Durtley,  Olouoeatentalre,  for 
improvements  in  anchors.    April  20 ;  six  months. 

Robert  Grifl3ths,  of  Clifton,  engineer,  for  appa- 
ratus for  improving  and  restoring  human  hair. 
April  20 ;  six  months. 

Robert  Reybum,  of  Greenoeh,  chemist,  for  im- 
provements in  printing  on  silk  and  other  fabrics, 
and  yarns.    April  20 ;  six  months. 

William  Maddick,  of  Manchester,  manufactur- 
ing chemist,  for  the  production  of  a  liquid  extract 
ttom  madder,  and  its  preparations,  suitable  for  the 
purposes  of  dyeing  or  printing,  and  a  new  treat- 
ment of  spent  madder,  garancine,  or  garaneaux,  or 
other  preparations  of  madder,  to  render  them  avail- 
able for  the  like  purposes.    April  20 ;  six  months. 

John  Ridgway,  of  Cauldon  -  place,  Stafford, 
ohlna  manufacturer,  for  certain  improvements  in 
the  method  or  process  of  ornamenting  or  decorat- 
ing articles  of  glass,  china,  earthenware,  and  other 
ceramic  manufactures.    April  20;  six  months. 

William  Hindman,  of  Manchester,  gentleman, 
and  John  Warhurst,  of  Newton^heath,  near  Man- 


eheeteft  cotton  dealw,  far  certain  ImpTOTementi  In 
the  method  of  generating  or  producing  ttcam,  and 
in  the  machinery  or  apparatus  oonneeted  then- 
with.    April  22;  six  months. 

Edward  Hammond  Bentall,  of  Heybrldge,  Ecaex, 
ironfounder,  and  James  Howard,  of  Bedford,  iron- 
founder,  for  Improvements  in  the  mode  of  chilling 
cast  iron.    April  22 ;  six  months. 

James  Stevens,  of  Birmingham,  glass  manu&e* 
turer,  for  certain  improvements  In  lamp 
April  22 ;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane, 
chanlcal  draughtsman,  for  improvements  in  the 
method  of  manufacturing,  and  in  roaehinery  to  be 
used  in  the  mannfhetare  of  wood  screws,  part  of 
which  impioYcments  is  applicable  to  the  amnging 
and  feeding  of  pins  and  other  like  articles,  and  also 
imnroTcments  in  assorting  screws,  pins,  and  other 
articles  of  various  sizes.  (Being  a  communication.) 
April  22;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  me- 
chanical draughtsman,  for  improvements  in  the 
mode  of  priming  fire-arms.  (Being  a  oommnnien- 
tion.)    April  22;  six  months. 
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George  Bower  St.  Neots,  Hants Gas  cooking*«tove. 

H.J.  and  D.  Nicoll Regent-street  Front  part  of  a  double-bieaat- 

ed  coat. 

W.  Longdon Manchester Safety  noseband. 

R.  Meati  and  Sons Frome,  Somerset If  at  body. 

0.  fiowdeii  Little  Queen-street Porte  tableau,  or  artisfsskelch 

,  «      ,       ^TT  Qu    .  »ndpainUng  safely  portfolio. 

1.  Harris  and  H.  Short- 
house  Kingsbury Turnip  cutting-machine. 

P.  Hunter Edinburgh Churn. 
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Webb  and  Greenway  ...  Birmingham Bolt. 

I.  S.  Cockings Birmingham Fastening  for  gloves,  garten, 

parasols,  &o. 
W.  D.  Richmond Birmingham .^ .mm. ...m. ......  Temporary  binding  fnrperi<^ 

dicals,  frc. 
W.  D.  Richmond... BirmlDghnn ^ Corkscrew. 

B.    R.   Moore    and  J.  \  r^^^^n^,^^  oi«.-  /  Antifriction  bearings  or  snp- 

Uoon  1  Clerkenwell  close -J    ports  for  a  revolving  lantern, 

)  I    or  lights  of  a  Ilght-houae. 

Captain  M.  C.  Maher...  Taunton  <•  Mars"  bullet  forflxc-anns. 

W.  Hall  and  S.  Lilly ....  Birmtngham....M m.  ...... ......  External  and  internal 

lock. 
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SSARBLL'S  PATBNT  tLATB-SAWINO  MACBIN^mT. 

**  fntrwioit. — New  Smnm^^maehin^.'^Oti  tbe  25th  of  Mareb,  a  Urg«  and  renpectable 
eoBBpany  assembled  at  tbe  Welsh  Slate  Compaiiy's  Qasrry,  at  Rhinbryfdir,  near  Festioiog, 
to  witness  the  trial  of  a  Sawin^f-inanhine,  for  enttirg  slate,  slabi^  timber,  &e.,  recently 
inTentpd  and  patented  by  the  mncb.  respected  agent  of  the  Cwmorthjn  Slate  Qaarries,  Mr.  A. 
fiearell.  This  machine  differs  very  materially  from  the  common  maehinea  now  in  general 
nse,  as  it  is  capable  of  making  eight  cats  at  one  operation,  while  the  other  saws  only  make 
one ;  and,  instead  of  tbe  slab  trsTelling  as  it  now  does  towards  the  saw,  in  this  eaae  the 
saw  traTcls  OTcr  snd  cnts  the  slab  on  one  or  both  sides  of  the  asaohiae  at  the  aame  time, 
and  in  snch  widths  as  may  be  desired  within  the  extent  of  the  machine.  The  scientific 
and  other  gentlemen  who  attended  and  witnessed  tbe  trii^l,  nnanimontly  agreed  that  the 
machine  was  an  ingenious  and  higbly-nsefol  inTcntion,  and  no  doubt  would  uhimately 
supersede  all  other  kinds  now  in  common  use  for  similar  purposes*  Amongst  tbe  company 
present  were  Messrs.  Francis  and  Son,  Penrhyn  Qaarries,  Messrs.  W.  WilHams  and  Chissd* 
Welsh  Slate  Company's  Quarries,  Messri.  Holland,  Casson,  Mathew,  Greaves,  and  Prit- 
chard,  Mr.  Spooner,  Mr.  Darid  Jones,  Festiniog  Quarries,  Messrs.  Hay  ward.  Carter,  and 
E.  Williams,  Cilgwyfi  Quarries,  Mr.  Dixon,  Brynhafodywem  Quarries,  Messrs.  Stevenson 
and  Lawrence,  Pantdrainiog  Quarries,  Mr.  Owen  Thomas,  Union  Foundry,  Carnarvon 
(the  maker  of  the  machine),  and  other  gentlemen  from  the  neighbourhood.-^ TAe  Merim, 

We  have  now  tbe  pleasure  of  laying  before  our  readers  the  full  "  Speoification" 
of  Mr.  Seareira  important  invention,  with  eogravinga  of  tbe  apparatus  referred  to. 

Speeiflcation, 

My  improvementa  have  more  especial  reference  to  machmery  for  cutting  up  into  small 
pieces  such  heavy  blocks  of  material  as  it  would  be  difficult  and  inconvenient  to  move  for- 
ward, or  feed  against  tbe  saw  or  ssws,  in  the  process  of  cutting,  but  though  my  improved 
mschinery  will  be  found  more  especially  useful  for  this  purpose,  it  may  with  advantage  be 
applied  in  most  cases  where  the  weight  and  bulk  of  the  subitances  operated  upon  are  such 
as  not  to  exclude  the  application  thereto  of  the  sawing  machinery  now  in  use. 

In  the  engravings,  I  hsTC  ahown  my  improvements  as  adapted  to  the  sawing  or  cutting 
blocks  of  slate.  Fig.  1  is  a  side  elevation  ;  fig.  2  a  plan  ;  and  fig*  3  an  end  elevatioa  of  a 
machine  for  this  purpose.  A.A  is  a  long  rtetaogular  frame,  which  is  supported  at  tbe  two 
enda  by  upright  frames,  B  B,  which  last  are  composed  of  two  cross  beams  or  raila,  C  C,  con- 
nected by  parallel  guide>rods  D  D,  the  latter  being  pasted  throoah  bosses  EB,  formed  in  the 
ends  of  the  frame  A  A.  FP  are  screws  worked  by  hand-wheels  F'F",  whereby  the  frame  A  A 
can  be  raised  further  up  in  the  frames  SB,  or  lowered  as  may  be  required.  Hie  end  fraaea 
B  B  are  supported  by  wheels  G  G,  upon  which  the  whole  machinery  may  be  moved  about 
from  one  place  to  another  upon  rails  suitably  placed  for  the  purpose.  H  H  is  a  aaw-oarriage, 
which  runa  upon  wheels  H^  H',  which  rest  upon  tbe  upper  ed^es  of  the  side  rails  of  die 
frame  A  A.  H'  H'  are  othrr  wheelf  which  are  attached  to  tlte  saw-carriage  H,  and  bear 
against  tbe  lower  edges  of  the  rails ;  thcfe  serve  to  keep  the  saw-carriage  from  shaking,  and 
yet  admit  of  its  having  a  to-and-fro  motion  on  the  frame  A  A.  II  are  two  spindles,  wirieh 
have  their  bearings  in  the  saw.carriage  H,  and  carry  each  one,  two,  or  more  circular  sawa 
V  I',  which  may  either  be  mounted  ^pon  one  end  or  upon  both  ends  of  the  spindles,  aa 
represented  in  the  eUKravinga.  J-^  J'  are  pinions,  which  are  fited  to  the  saw-spindles,  and 
gear  into  a  wheel  K  affixed  to  an  intern^ediate  shsft  L.  Motion  is  communicated  to  the  abaft 
L,  and  through  it  to  the  saw-spihdle|,  bv  means  of  an  endleM  band  or  chain  M  M,  which  ta 
passed  almost  entirely  round  two  puUeyi  N  N  (one  st  each  end  of  the  frame  A),  and  also 
Of er  a  pulley  O,  keyed  to  the  intermeddle  shaft  L.  P,  P,  P,  ?,  are  guide  pulleya,  which 
l>ear  against  the  back  of  the  endless  baod  to  keep  it  in  close  contact  with  the  larger  pulleya 
N  and  O,  and  so  cauie  it  to  take  sufficftot  hold  to  produce  the  rotation  of  tbe  aaw-spindlea. 
Or  this  endless  bsnd  may  be  dispensed  frith  altogether,  and  the  saw-spindle  may  be  driven 
by  a  bevel  cog-wheel  fixed  thereon,  gearing  into  another  on  a  shaft  placed  in  the  centre  of 
the  frame  A  A  and  throughout  its  entire  length— this  second  bevel  wheel  bein^  made  to  alide 
on  a  feather,  so  as  to  follow  as  the  saw-carriage  H  H  is  drawn  forward.  The  machinery 
may  be  put  in  motion  either  from  a  steam  engine  or  other  prime  source  of  power,  through 
the  flBedinm  of  a  band  and  pulley  R  (or  by  means  of  a  shaft  with  suitable  gesring }•    If 


SEABELL'S  patent  slate-sawing  IfAGHINEBT. 


348 


nuiinial  power  if  employed,  it  may  be  applied  to  tbe  crank-handles  S  S.  The  blocks  of  slate 
or  otber  snbttaaoes  to  be  cat  are  adonoted  npon  carriages,  which  nn  vpon  linea  of  rail  laid 
parallel  to  or  at  right  anglce  with  those  npon  whieh  tbe  maoUn^  ite^  is  plaeed<  #lth  ft  line 
of  rail  on  each  aide  of  the  maehinet  ao  that  the  saws  on  both  sides  olf  die  machine  may  be 
ontting  at  once.  When  the  blocks  are  brought  mto  the  required  cnttiog  positions,  the  car- 
riages npon  whidi  they  are  placed  are  secorely  ilxed  by  blocking  the  wheels  i  the  longitA- 
dinsl  frame  AA  is  then  raised  or  depressed  b^  means  of  the  screws  FF,  till  tht  saws  <re 
brought  to  the  proper  height  for  producing  the  intended  eiit  thron^h  the  blocks ;  flie  si#s 
now  bdng  pnt  in  motion,  the  travelKng  saw  carriage  is  made  to  advaace  from  left  to  right 
by  means  of  arrangements  snch  aa  are  next  to  be  described,  and  thereby  the  saws  are  fbrMd 
to  cnt  their  way  through  the  slate.  To  the  front  end  of  tibe  saw-earriage  H,  there  is  at- 
tached a  rope  or  band,  which,  after  pa^ng  over  a  act  of  pulleys^  is  connected  to  a  w( 


by  the  descent  of  which  the  saw-carrisge  is  drawo  idong,  and  (he  saws  are  constantly  kept  up 
to  their  work.  Or  the  slow  progression  of  the  saw- carriage  may  be  elTecied  by  means  of  the 
endless  screw  T,  communicating  motion  by  the  set  of  gear-wheels  f^T"  to  a  cross-sha/t  V, 
upon  which  shaft  the  rope  attached  to  the  carrisgC  is  wonnd  as  the  shaft  revoWes.  In  gene- 
ral, howeTcr,  I  prefer  the  method  first  described  of  keeping  the  saws  up  against  the  |ub- 
stance  to  be  cnt  as  the  requisite  pressure  is  more  essUy  regulated  by  simply  increasing  or 
leoatning  the  weight  employed  for  the  purpose.  If  a  6'ut  of  considerable  depth,  saj  of 
twelte  iAehes,  is  required  to  be  made,  then  instead  of  making  one  saw  cut  the  whole  depth 
at  onoe,  it  is  more  edtantageous  to  use  two  saws,  the  one  to  follow  the  other,  tbe  first  cut- 
ting six  inches  in  depth,  and  the  latter  one  ilntshing  the  cut  Thia  machine  may  be  applied 
to  catting  slate,  stone,  wood  or  other  substances  and^  in  general,  I  prefer  making  the  bar- 
ings for  the  several  revolring  shafts  of  glaaa,  or  of  some  metal  cased  in  or  faced  with  glaas 
instead  of,  as  usual,  making  them  of  bnss  or  other  metal. 

And  baring  now  describe]  my  said  intention,  and  In  #bat  manner  the  iame  Is  to  be'  jyr- 
formed,  I  declare  that  what  I  claim  aa  of  my  hiTention  is ;  Jirst,  th^  tmproTcd  *<wm 
machinery  before  described,  in  so  far  aa  regards  the  arrangements  whereby  the  ^Wif  ^ 
made  to  advance  to  their  work,  while  the  snbstsnees  being  cat  remain  etationoty. 

And,  i9ccmd^  I  daim  the  forming  the  bearings  of  the  spiadlte  of  sawing  HMcllnerf  bf 
glosai  or  of  some  metal  cased  in  or  fMsed  with  gliM.  t  2 
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Jtof «l  8Ui€  QMtarrim,  Brfmh^/bdywerUf 

Btmpor,  April,  1852. 

Sfar^— Having  been  one  of  the  pertiea  who 
Utdy  attended  the  trial  of  Mr.  SeareU'e 
Patent  Slate-Sawing  Maohine,  at  the  Welsh 
Slate  Company's  Works  in  Ffestiniog  (see 
tmi9,  p.  342),  I  was  led  to  reflect  that  bj 
his  having  exhibited  the  inrention  publidj, 
■meh  good  had  lieen  aohiered ;  for  it  might 
posaibly  hive  taken  years  of  timei  by  any 
other  method,  to  have  made  ptrties  at  a 
distsnce,  and  dispersed,  so  satisraetorily  ac- 
qnaiated  with  the  details  and  working  oapa- 
bilities  of  a  oontriTance  which  is  likely  to 
be  of  so  much  Tslne  to  many  of  them. 

From  the  kind  eordiality  which  perraded 
tUa  meetiog,  I  carried  my  reflections  fur- 
tiier,  and  considered  that  if  an  annual  msit-' 
img  of  all  parties  connected  with  the  working 
of  qasrries,  and  with  the  mannfactnre  of 
slate,  conld  be  held  in  Camanronsbtre  and 
Biteionetlishire  alternately,  it  vonld  enable 
them  to  beoome  acquainted  with  all  the 
plans  and  inventions  of  the  preceding  year, 
whieh  tended  to  improve  the  present  mode 
of  working,  to  economise  the  conversion  of 
the  material,  or  to  tarn  the  latter  to  the  most 
proAtable  account.  Science,  as  yet,  has  been 
but  partially  applied  to  this  subject,  and  the 
maduM  operandi  is  nearly  where  it  was  fifty 
yrars  ago.  (?)  In  tlie  two  leading  slate 
counties  of  North  Wales  there  are  upwards 
of  ten  thousand  practical  men  daily  engaged 
in  working  on  sUte ;  amongst  this  class  in* 
stances  of  great  genius  are  often  found,  but, 
unassisted  and  unenoouraged,  the  ability 
remains  inactive.  At  the  annual  meetings 
whieh  I  now  suggest,  tlicse  men,  as  well  as 
others,  should  be  invited  to  bring  forward 
tbeir  inventions,  to  exhibit  their  models  and 
machinery,  and  also  to  introduce  any  new 
manufacture  out  of  slate,  &e. 

Papers  bearing  on  the  subject  rf  tUtte 
might  also  be  rnd  at  these  meetings,  and 
much  information  would  probably  be  gained 
relative  to  its  geological  formation,  &c.; 
while  experience,  promulgated  on  the  best 
modes  of  working  under  different  circum- 
stances, could  not  fall  of  being  interesting 
and  valuable  to  all. 

Among  the  many  instances  to  be  brought 


forward  in  support  of  this  propoeitioB,  it  it 
perhaps  suflldeot  to  pointto  the  benefit  that 
has  resulted  to  the  cause  of  agricolture  froai 
similar  annual  meetings  for  exhibltioB  and 
encouragement :  to  these  our  best  modes  of 
culture,  our  superior  breeds  of  oattie,  our 
improved  ploughs,  seed-drills,  thrashing 
machines,  gorse-engines,  &c.,  aU  owe  their 
existence. 

To  carry  out  this  idea,  it  must  be  sup* 
ported  by  subscriptions  to  defray  expensea 
and  award  prizes,  and  I  have  no  doubt  that, 
when  properly  organised,  and  a  responsible 
treasurer  has  been  appointed,  the  slate 
quarry  proprietors  of  Wales  will  liberally 
countenance  a  measure  which  must,  ulti- 
mately, as  a  consequence,  tend  to  their 
benefit. 

I  venture  to  subjoin  a  list  of  a  few  of  the 
topics  it  might  be  usefcl  to  discuss,  and  it 
will  afford  me  much  pleasure  to  receive  your 
opinion  and  suggestions  generally  on  these 
crude  ideas. 

I  am,  Sir,  yours,  &e.» 

B.  J.  J.  DixoK. 


First. — ImprovenuniM  in  penerai  ptarvp^ 

ing  proe€$9e»,  with  regard  to  eoit,  emd 
the  saving  qf  materiai. 

Including — Qaarry^tools,  blasting,  pumps, 
and  other  quarry  appliancea. 

Sbcond. — ImproveMenie  m  ntaekinarp  for 
the  removal  qf  the  slate  bloekSt  and  mk» 
bish  from  quarries. 

Including'— Railways ;  wagons— and  wheels 
and  axles  of  ditto ;  turntables,  &c. ;  in- 
clines and  lifts;  chains  and  ropes;  and 
power. 

Third. — Improvements  in  the  eomversiom 

of  slate. 

Incloding^ — Sub -division  of  blocks,  splitting, 
dressing,  &c. 

'Fovvrn.^^Improvements  in  maeJUnerp  for 
the  manufacture  qf  slate  sXabSt  and  qf 
articles  from  date  materiaL 

Induding^-Sawing,  planing,  moulding  &e. 
Fifth.— JVete  and  us^  arlietes  mmni/te. 

tared  from  slate,  and  for  new  tg^Hve^ 

tians  of  slate  generallp. 


TRR  BXCISBMAM's  STAFF   aUBSTION.— SOLUTIOIT  BY  MR.  SBPTIIinS  TBBAT,  OF  PBB8TOW. 


Problem. 

A  given  cylindrical  suff  it  immened 
Bt  one  end  in  a  vessel  containing  a  given 
fluid,  the  other  end  resting  on  the  edge 
of  the  veiieL  To  determine  the  posi- 
tion of  the  staff  and  the  conditions  of 
etfuUibriam,  when  it  is  just  sustained  by 
Ihction  and  the  buoyancy  of  the  fluid. 


Let  AE  be  a  vertical  section  of  the 
staff,  CBD  the  surface  of  the  fluid.  Let 


THE  exciseman's  STAFF  QUESTION.  845 

£Fn2a,  DE-6,  AF-/,  the  length  of  horiiontal  chord  2  a  sin.  f  of  the  im- 

the  staff,  AC»K,  m  the  psrt  of  the  txis^  mened  end» 

oat  of  the  fluid,  y  any  Tariahle  distanee  a  .    •  « 

estimated  along  the  axis  from  the  lower  2  a  coi.  p  lin.*^  +  I  liii.  /3. 

end  of  the  staff,  ^  the  angle  which  anr  mi.     «      .v                       i..       .  . 

radius  makes  with  the  vertical  plan/.  Therefore  the  pressure  on  this  point- 

Z  ABC-ft  II  the  coefficient  of  friction,  d  \  2  acot.iSiln.*-!  +hrin.p\i 

and  D  the  density  of  the  fluid.  t  '^2  '^1 

Then  the  depth  of  any  point  in  the      and  the  moment  of  this  force  about  It- 

AD I  a  008.  p  iiD.*  ^  -I- 2  ft  sin.  P  ifai.'^^  . 

Now  the  differential  of  the  area  of  the  end  of  the  stsff  being  a*  sin.'  f  d^,  the 
whole  effect  of  the  fluid  on  the  end  -^ 


(•  D /*        sin.s^  d  ^  I  a  cos.  jS  sin.*^  •«-  2  ft  iin.  /3  shi.s-|- 1 
i»ir  tin.  p  J/-fn-.±  COS.  jSJ  D (1). 


Again :  the  depth  of  any  point  in  the  immersed  eurvs  surface  is» 

Sin.  /3  {  2  a  cot.  p  ■in.'X-i*  ft  ~jr  I  ->8in.  P  («— «)  suppOM ; 

and  the  pressure  on  this  point  "^ 

D  lio.  /S  (»  -  7). 
Hence  resolving  this  parallel  to  £F,  and  taking  the  moment  about  it  as  before, 
we  shall  find 


—  Da  tin. 


Da 
tu 

2 


hi. /^y        i»«//-JL\pot.^d^' 


-  ^±  tin.  p  f       oot.  ^  rf^  J  /  -y  o  cot.  jS  tin.«±- A  \ 

I  2  «  COS.  /3  tb.*  iL  +ft  1^ 

«>/ir  oos.^  (/-si)  D-.^  cot.  j3  /?!  oos.> p  +(I-.m)«|  D..  .. (2). 

Now,  let  W  be  the  weight  of  this  staffi  then  by  the  statical  oonditloii  of  the 
problem  we  shall  have 

(l)+(2)-loos.0W; 

which  gives 

W-i!!jE.|(/-«i)(/+ai  +  2«tan./8)-f!(lcot.»/3  +  l)  1d....(3). 

Again ;  the  buoyancy  of  the  fluid  in  the  dfareotion  of  the  staff's  length  is 
«>D^          <l^tlnS^-r2«oos./3tbi*i.-fftsin./3J-- 
d>  w  shi  /9  (/-mm)  D (4). 
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Let  P  be  the  preMvre  on  the  edge  of  the  Tenel.    When 


P-Daiin^ 


+  »  ^(y-» 


'■T-Jl 


d^  dm  008.  ^  (n-r) -W  oOi.  jS, 


Taking  the  intepali  between  the  preeorlbed  limiti«  we  find 


P-  I  W-e^  w  (/-«  D)|  coi.i8, 


(*)- 


Now  when  the  staff  is  jmt  on  the  point  of  ilippiog,  the  friction  (Pfi)  between  the 
staff  and  the  edge  of  the  vessel,  together  with  the  direct  buoyancy  in  (4),  most  be 
eqasl  to  the  weight  of  the  staff  resolved  in  the  direction  of  ito  length ;  thtt  is» 

5  W-fl«  «•  (/-m)  D  |ft  cos.  i3  +  s^  w  sin.  p  (/-m)  D=W  tin.  ft 

or|w-a««'(/-«)Di  (ficos./3-l)-0. 
.-.  fioos/3— 1"0,  ortan/3-/« (6). 


Having  thus  determined  the  position 
of  the  suff,  m  may  be  found  firom  (3) 
by  the  solution  of  the  quadratic ;  and 
then  the  depth  of  the  fluid  from  the  edge 
of  the  vessel  will  be  given  by  the  equa- 
tion 

M  sin.  /3-c  oos.  j3»K (7). 

Scho^m. — A  general  solution  to  the 
noted  question  on  the  "  Exciseman* s 
Staff**  may  be  deduced  from  equations 
(3,  7).  This  question  was  originally 
proposed  by  Mr.  John  Fletcher,  of  Old- 


ham, in  the  Oentleman*i  Diary  for 
1789,  as  follows: 

'*  Seeing  an  exciseman's  staff,  in  the 
form  of  a  cylinder,  three-quarters  of  an 
inch  in  diameter,  and  36  inches  long, 
immersed  in  a  vessel  of  beer  at  one  end, 
|he  other  end  resting  on  the  edge  of  the 
vessel,  three  inches  above  the  surface,  I 
observed  13  inches  along  the  axis  of  tht 
staff  to  be  dry.  Required  the  weight  of 
the  staff,  a  cubic  inch  of  the  beer  weigh- 
ing '5949  ounces." 

In  this  case  we  have 


/»36,  M-13,  K»3,  « 


-  ±,  D-5949 
8 


sin.  /3-, 25863390^  cos.  /3», 96597541, 
ton.  /3-,26774377,  cos.  /3«3-735S0469. 
W»8-2573305. 


April  SS,  1852. 


{jYoie. — Having  had  occasion  to  lefer 
to  the  '*  Exciseman's  Staff*  Question 
in  my  notices  of  the  Snglish  mathema- 
tical periodieals,  I  communicated  it  soose 
time  ago,  at  his  request,  for  the  conside- 
ration of  my  ezoelle^t  friend  Mr.  Tebay, 
of  Preston.  The  result  of  his  examina- 
tion of  this  "  vexed  question "  of  the 
last  century  has  been  the  elegant  gene- 
ralisation just  given,  which  will,  no 
doubt,  be  most  acceptable  to  a  portion 
of  the  readers  of  t^c  MeoAanies*  Maga* 
zine.  The  resulu  in  the  Diary  are  welt 
known  to  be  erroneous,  and  led  to  the 
reconsideration  of  the  question  in  the 
Mathematical  Companion  and  in  Ley^ 
(nmnCs  Mepotitory:  the  lesuks  being' 
as  follows:— Diary,  1790,  Mr.  Taylor 
finds  W -6-629  018.;  Meisis.  Mason  and 


Yottla,  W- 6-384  OSS.;  Mr.  Dalton,  W 
■"6  045  OSS.  MaihewuUical  Coa^fonkm, 
1800,  Mr.  Edwards,  W -8-21 558  oss.; 
lltfr.  Wollenden,  W-7*89,  or  near^^ 
owing  to  few  decimals  being  used  in  the 
ealeulatk>B;  Mr.Bnlmaa,  W»8*214eBa.| 
Mr.  Edwards,  second  sofaition,  W«i 
8*2055.  Mathematical  Repository,  Old 
Series,  vol.  3,  n.  161,  Mr.  Farey,  W-> 
8*227719  OSS.  {  Kew  Series,  vol.  I,  part 
2,  page  S6,  Mr.  Bube,  W -8228 on. 
Most  of  thes9.  agree  very  near^  with 
Mr.  Tebay's  results  given  above,  and  the 

feoeral  accuracy  of  their  preeesaea  is 
ence  conftrmeo.  It  gives  me  much 
pleasure  to  be  enaUed  to  lay  before  the 
leaders  of  this  Journal  the  very  able 
investigation  by  Mr.  Tebay. —T.  T. 
WiuuiitOH.] 
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The  lignal  stations  of  Boston  consist  of 
ettt-iron  boxes  of  great  strength  fustened  to 
the  onlslde  of  buildings,  and  connecting 
with  the  wires  abo?e  by  means  of  insulated 
eondnctors,  enclosed  in  an  iron  gas -pipe. 
Each  of  these  boxes  contains  ^  signal  key 
for  poltoecommuoicaiion,  and  also  for  some 
uses  of  the  Tire  Department— an  electro- 
magnet included  in  the  circuit,  and  having 
an  armature  carrying  a  hammer,  which  raps 
against  the  side  of  the  box,  as  a  means  of 
return  communication  by  sound  from  the 
centra]  station,— a  discharger  of  atmospheric 
electricity,  which  has  already  been  men- 
tioned, and  a  signal  crank,  by  which  the 
exiatence  and  location  of  a  fire  is  made 
known  to  the  oentre.  The  signal  crank 
carries  a  circuit  wheel,  either  on  its  axis  or 
at  a  slower  rate  by  means  of  gearing,  which 
wheel  has  the  proper  number  of  teeth  or 
cams  on  its  periphery  to  lift  a  spring  and 
break  the  circuit  in  such  a  manner  as  to 
signalixe  the  number  of  the  fire  district,  and 
also  the  number  of  the  station,  to  the  centre, 
at  each  revolution.  The  number  of  the  fire 
distrio.  is  giren  in  dots,  that  of  the  number 
of  the  station  by  a  combination  always  of 
dots  and  lines.  Thu:>  the  record  produced 
at  the  central  station,  by  each  rotation  of 
the  crank  in  the  box,  marked  district  No. 
3,  station  No.  4,  might  be  as  folio ws : 
...        .  ^"^  • 

The  name  of  the  person  keeping  the  key 
of  each  signal  box  is  marked  upon  the  door. 
In  case  of  fire  the  box  is  opened,  and  the 
crank  turned  half  a  dosen  or  a  dozen  times. 
The  locality  of  the  signal  boxes  is  carefully 
chosen,  usualij  opposite  to  a  gas  lamp. 
The  central  station  in  Boston  is  the  City 
Building,  from  a  bracket  on  the  roof  of 
which  the  wires  radiate  in  all  directions. 
Here  the  reeeiTing  instruments  connected 
with  the  signal  circvits,  the  transmitting 
instruments  connected  with  the  alarm  bell 
circuits,  the  testing  instruments,  and  the 
batteries  for  the  whole  system,  are  placed. 
An  operator  oi^  w«tchipan,  the  on^  om 
reqoiied  for  eontroUiof  the  whole  system,  is 
also  stationed  here. 

The  instruments  ifcoeiTiog  the  coopmuoi- 
eationi^  either  of  fire  or  police,  from  the 
signal  bpzes,  consist ;  first*  of  three  receiving 
Bsagnets  mounted  on  the  same  stand,  and 
connected,  one  with  each  of  the  three  signal 
circuits;  and,  second,  of  a  triple  office 
alarjn  ok  eall  and  a  Morse  (agister,  with 
three  electrp-ipagnets,  levers,  and  pen  points* 
marking  side  by  side  on  the  same  strip  of 
paper,  which  alarm  and  register  are  operated 
by  the  reoeifiag  nagneta  and  a  local  drenit. 
iW  office  alum  eoonata  ol  three  poneKful 


electro-magnets,  each  striking  a  blow  by 
means  of  a  hammer  connected  with  the 
armature  on  a  bell  of  a  tone  different  from 
the  others.  A  separate  alarm  and  record  is 
thus  obtained  for  each  signal  circuit. 

The  signal  of  a  fire  having  thus  been 
received  at  the  central  station,  the  operator 
turns  at  once  to  the  transmitting  apparatus 
connecced  with  the  alarm  bells,  which  con- 
sists of  the  district  key-board.  This  instra- 
ment,  in  its  simple  form,  is  a  circuit  cylinder, 
carried  by  clockwork,  with  keys  marked 
with  the  district  numbers,  which  bear  upon 
the  cylinder  when  depressed,  and  complete 
the  circuit  at  intervals,  so  as  to  produce  the 
district  signal  on  the  bells  with  proper 
pauses,  so  long  aa  the  key  Is  held  down. 
The  district  key -board  may  also  be  eon- 
stcttcted  in  a  way  similar  to  the  striking 
motion  of  a  common  elock,  so  aa  to  com- 
plete the  circuit  the  requisite  number  of 
times  when  the  key  of  each  district  is  de- 
pressed by  the  action  of  a  gathering  pallet. 
This  gives  less  numerous  surfaoea  of  electri- 
cal contact,  and  is  therefore  preferable,  and 
has  been  adapted  to  the  system  at  Boston 
by  Mr.  Farmer,  ft  hes  seten  keys  for  tlie 
fire  districts,  one  key  for  continued  blows  at 
two  seconds'  interval,  or  fast  ringing  at  the 
commencement  of  an  alarm,  and  one  key 
which  gives  the  ilgnal  one,  one-two  for  *'  all 
out,"  which  i»  always  to  be  struck  upon  the 
bells  when  a  fire  is  extinguished,  to  allow 
the  engines  which  have  not  reached  the  fire 
to  return  home.  There  are  also  two  spare 
keys  not  yet  appropristed. 

For  the  sake  of  economy  in  battery  power, 
the  current  is  thrown  on  to  the  three  alarm 
circuits,  separately,  but  in  rapid  sucoession, 
by  the  arrangement  of  the  key-board.  The 
effrct  of  this  upon  the  synchronism  of  the 
bells  is  inappreeisble,  when  compared  with 
the  effect  of  distance  upon  the  sound  of 
dilTerent  bells. 

An  alarm-bell  register  is  connected  with 
the  district  key-board,  having  a  dial  for  eaoh 
alarift  eiceuit.  Thie  ia  ao  eonatnuitad,  by 
m^aiu  of  an  electro-magnet  ansatnre  and 
rattdnets,  that  a  hand  on  eaoh  dial  ia  oaaied 
forward  one-thousandth  of  a  revoWtion  eaoh 
time  that  the  battery  current  ie  aent  out  to 
the  alarm  beUai  It  ia  consequently  known 
in  the  office  how  far  the  varioua  atnking 
machines  have  mn  down,  and  if  it  ia  neoes- 
ssry  to  wind  them  in  anticipation  of  thek 
usual  weekly  time* 

The  testing  tpparatua  eonakis  either  of^  e 
comaaoA  olodk  or  an  eleetro-magnetie  diotk, 
so  arcanta4  «|  to  send  the  enrcent  of  a  tae^ 
ui»  battery  oi ex  all  the  earoi^  onBO  •■ 
r*  Of  mom 
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eammaBkatci  with  an  cleetro-mgawt  htr- 
Ini  >n  mrnimlBra  rarrriD^  >  bsmnar,  and 
■tHking  >  b«ll  wbH  tb«  circait  U  eompleted. 
At  tbc  Citf  Baildlnj,  la  Boilon,  in  electro- 
mtfoetio  cli>ck  thai  leiU  tha  conllDuitj  of 
■II  tha  cirenlti  bj  a  ohlms  sf  lii  bell)  of 
diflirent  uota,  at  tha  re|Dlar  itrikin;  time 
of  tha  clock.  Tha  biltarr  emp1oj«d  li  par. 
poaelr  •<>  faabia  Ibat  (C  all!  not  lat  off  tha 
•trikinf  nichlnci  lo  the  alirin  beirrict. 

Tb«  kaji  npoD  wbich  tha  clook  apcratea 
aa  aboie,  ira  altaohad  to  a  itogle  board,  and 
an  aUo  flniar-keji,  bj  which  the  eironita 
may  tw  teitad  at  aa;  iotanBodlate  timr, 
Tbe  three  teatiof  ksji  of  tha  aipial  drcoita 
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ban  alao  the  laapartaat  faaettoM  af  poUM 
i)OaimBDi«atloi>.  By  aaaaa  of  thaaa,  mm- 
Bunication  oaa  ba  bdd  bicknrda  and  for- 
ward*  betwaao  tha  central  atatioo  and  tha 
fortjr  ii|n>l  boici.  Tbe  lifnil  battarj  am- 
nccted  with  tha  claKd  tigail  eiioaiti,  at  Uw 
central  itation,  ia  aboat  (wsItc  Qtoto  cnpa. 
The  batter;  coooectad  with  tha  alann  dr* 
enitf,  and  inffldn^  to  liberate  th]  hanoen 
of  all  the  belli,  it  abont  thirtj-fi*a  Groia 
cnpii  tboBnh  ■  amillfr  nomber  may  aaailj 
be  oieJ.  Thii  batterir,  in  tbe  aoath  drcait 
of  three  and  a  half  mil«,  liberatea  nine  baU- 


Thara  are  ntnelMa  alarm  bdb  Indadad  b 
tlM  three  alarm  droalta,  which  ■ 
iMQ  aoilm  at  will  bj  ■ 
onwDt.    In  tha  belfr;  of  t 

Cwaifal  (tilklDi  naaehlae,  which  wilt  now 
deeoibad.  nii  reacmblei  iha  ilriklng 
■DOraatant  of  olocka,  made,  howerer,  to 
itrihe  oalj  one  Mow,  and  havlBf,  aa  ila 
chWfpaaalUrllj.tbtnrjbeamUUaaeondarr 
eiaetro-  magnatic  aiiparalni  for  the  Uberattoo 
of  tlM  detent,  esntrired  in  1848,  b;  Hr.  M. 
O.  Fumar,  and  fer  wbiah,  or  it*  e    ' 


wbiah,  or  it*  aninli 
If.  ha  kat  a^Kad  lo 


meat  h  wall  aonitraeted  by  Haward  and 
Dari*  fbr  tba  dty  of  Boeton.  For  atrOttaK 
tha  large  (Anrch  belli  tbay  are  at  praa»t 
carried  by  weight*  of  about  twclie  hnsdtad 

Cndf,  and  raiie  a  htmmer  of  45  Iba.  on  a 
die  foar  ot  flia  feet  long.  Tba  hammer* 
atrlka  throogh  an  are  of  from  tan  M  Araa 
feat,  with  a  forca  eqoiralaDt  to  8001b*.  MI- 
1^  one  inch. 

Tbe  frame  li  a  moat  anbatantial  caatlnf . 
Tbe  deetro  maroet  will  readily  be  rao*g. 
nl*ed,  with  It*  armilure  altacbed  to  an  ap- 
ri|hl  laTar  at  t.  Tbe  lege  of  iba  eleatm. 
magaat  cooriiU  ofhalf-iaoh  *olt  Iron,  aar- 
laoadadirithaoiUofiMalatad  oopiMrwb*, 
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No.  23,  which  are  three  inches  long  and  two 
inchea  in  diameter,  a  is  a  falling  arm, 
weighted  at  the  top,  which  is  supported  in 
an  upright  position  by  a  horizontal  lever, 
resting  on  the  top  of  the  armatnre  lever  at 
ft.  When  the  armature  is  attracted  to  the 
magnet,  the  weighted  arm  a  falls  over  nntil 
stopped  by  the  adjustable  rest  in  front  of  it. 
In  falling,  a  little  lever,  seen  attached  to  the 
same  axis,  raises  the  latch-shaped  detent  d 
by  means  of  the  pin  connected  with  it.  The 
arm  carrying  the  pin  e,  attached  to  the  same 
axis  with  the  cam  ff,  and  connected  with  the 
train  of  wheels  of  the  striking  machinery, 
is  thus  liberated,  and  commences  to  revolve 
on  its  axis.  In  so  doing,  the  cam  g  swings 
forward  the  bar/,  attached  to  the  axis  of  the 
fidling  arm  a,  which  is  thus  raised  to  its 
original  position ;  the  horizontal  lerer 
catches  again  at  b  if  the  armature  has  been 
released,  the  detent  d  falls,  and  the  pin  e  is 
arreated  at  the  end  of  one  revolution.  This 
occnplea  two  seconds,  and  in  the  meantime 
the  weight  of  perhaps  2,000  lbs.  has  fallen 
an  inch,  and  a  single  blow  has  been  struck 
by  the  hammer.  If  the  armature  were  not 
releaaed  from  the  attraction  of  the  electro- 
magnet, the  horizontal  lever  would  not 
catch  at  ft,  and  the  machine  would  continue 
to  strike  until  the  circuit  influencing  the  elec- 
tro*magnet  was  interrupted.  This  indefinite 
and  undesirable  mode  of  striking  would  be 
produced  by  holding  down  the  alarm  key  at 
the  central  office.  To  obtain  single  blows, 
for  the  purpose  of  definite  alarm,  the  circuit 
must  be  completed  momentarily  at  suitable 
intervals,  which  is  best  effected  by  means  of 
the  district  key-board.  The  fly-wheel  of  the 
clock-work  is  shown  at  h.  The  hammer 
represented  in  the  figure  is  usually  placed  in 
a  belfry  above,  connected  with  the  hammer 
lever  by  a  wire. 

As  part  of  the  bella  in  the  Boston  system 
are  alao  rung  for  other  purposes^  an  automa- 
tic shut-off  or  switch  is  connected  with  the 
bell-frames,  so  that  the  battery  current  is 
diverted  from  the  coils  of  the  striking  ma- 
chine when  the  bell  is  In  motion,  and  strikes 
a  little  electro-magnetic  call  to  inform  the 
sexton  that  there  is  an  alarm  of  fire,  to 
which  he  should  give  precedence  by  ceasing 
to  ring. 

An  apparatus  has  been  described  by 
Mesars.  Channtng  and  Farmer  for  furnishing 
a  constant  supply  of  oondensed  air  by 
meana  of  the  water  under  pressure  in  the 
pipes  in  cities,  which  may  be  applied  either 
to  carry  a  bell-hammer,  by  meana  of  an  air- 
engine,  or,  still  better,  to  operate  an  air- 
whistle  by  means  of  the  telegraphic  circuit 
The  water  metre  of  Huse,  or  other  water 
engines  may  alao  be  used  to  lift  the  bell- 
hamners.  The  advantage  of  luch  an  appli- 


cation is  the  constancy  of  the  power  with- 
out the  necessity  of  winding  up  and  Conse- 
quent limit  of  force  and  number  of  blows. 

The  experiments  recently  made  in  Boston 
show  that  the  signals  are  instantly  received 
at  the  central  station  from  the  most  distant 
signal  boxes,  and  that  a  reply  is  at  once 
given  on  the  bells  with  precision  and  cer- 
tainty. The  striking  machinery  is  not  yet 
adjusted  so  as  to  develope  the  whole  amount 
of  sound  which  can  be  obtained  from  the 
largest  bells.  As  alarms  are  given  by  toll- 
ing hammers  in  New  York  and  other  cities, 
no  difficulty  will  be  found  in  bringing  out 
any  required  amount  of  sound,  in  accord* 
ance  with  simple  mechanical  laws.  The 
telegraphic  and  electro-motive  part  of  the 
system,  which  is  the  novel  part,  is  perfect 
and  unerring  in  its  action.  It  is  worthy  of 
notice  that  the  circuits  in  Boston  have  not 
been  interrupted  by  any  casualty  during  this 
winter  of  unprecedented  severity  since  they 
were  first  completed  in  December. 

To  show  the  operation  of  the  system,  let 
us  now  trace  the  alarm  of  fire  which,  in  de- 
scribing the  signal  box,  we  supposed  pro- 
ceeded from  district  No.  3,  station  4.  The 
operator  at  the  central  station,  on  receiving 
the  signal,  immediately  passes  over  to  the 
district  key- board,  and  holds  down  the  key 
for  fast  ringing.  All  the  nineteen  bells  im- 
mediately begin  to  strike  two-second  blows. 
After  a  minute  or  two  the  operator  raises 
his  finger,  and  then  depresses  the  key 
marked  3.  The  bells  now  strike  the  district 
signals  of  three  blows  at  intervals  of  two 
seconds,  and  then  pause  six  or  eight  seconds 
and  repeat,  as  long  as  the  key  is  held  down. 
Very  soon  a  hurried  signal  is  received  over 
one  of  the  signal  circuits.  Thia  comes  from 
the  random  rapping  of  an  engineer  on  the 
key  in  one  of  the  signal-boxes,  and  is  under- 
stood by  the  operator  as  an  inquiry  for  the 
number  of  the  station  from  which  the  alarm 
proceeded.  This  the  operator  immediately 
communicates  by  counting  four  raps  by 
means  of  his  testing  key  on  the  electro- 
magnet in  the  signal  box,  from  which  the 
inquiry  came.  The  engineer  now  knowa 
the  locality  of  the  fire  within  fifty  rods,  and 
heada  the  engines  directly  to  the  spot. 

Meanwhile  the  fire  is  perhaps  easily  ex- 
tinguished. The  engineer  in  command  sends 
to  the  nearest  signal-box,  and  tape  one,  one" 
iwo-'-ontf  one  two f  on  the  key.  The  opera- 
tor at  the  centre  receives  the  communication, 
and  forthwith  depresses  the  corresponding 
key  of  the  key-board.  The  nineteen  bells 
at  once  atrike  the  signal  a  few  times,  and 
the  enginea  in  all  parts  of  the  city  turn 
back. 

By  a  multiplication  of  signal  stations,  and 
a  suitable  provision  of  beUa,  the  telegraph- 
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alarm  system  becomes  instantaiieoas,  uni- 
▼erta],  and  definite  in  its  operation.  The 
eipeiience  gained  in  the  constrnction  in 
Boston,  will  make  the  application  in  other 
cities  and  towns  comparatively  easy.  In 
cities  like  New  York,  where  there  are  a  few 
large  alarm  bells,  the  telegraphic  machioery 
can  be  applied  w*th  great  advantage,  so  as 
to  strike  a  blow  of  any  required  force,  and 
to  bring  the  bells  into  operation  separately 
or  together,  so  as  to  limit  or  extend  the 
alarm.  Only  one  person  is  required  at  the 
centre  to  wield  the  whole  of  such  a  system, 
which  provides  also  for  a  rital  organisation 
of  the  police  body  throughout  the  whole 
municipality. 

The  expense  of  the  system,  completed  in 
Boston,  maybe  estimhted  at  15,000 dollars. 
For  small  towns  a  similar  organiiation  might 
be  effected  for  1,500  or  2.000  dollars,  and 
for  the  largest  city,  as  New  York,  the  work 
might  be  constructed  in  the  most  perfect 
and  elaborate  manner,  bringing  every  build- 
ing, as  in  Boston,  within  fifty  rods  of  a  sig- 
nid<boz,  for  about  50,000  dollars. 

The  government  of  the  city  of  Boston 
deserve  credit  for  the  liberality  with  which 
they  have  thus  brought  a  new  application  of 
science  to  the  test  of  construction.  Great 
credit  is  also  due  to  Mr.  Farmer,  the  super- 
intendent of  construction,  in  addition  to  his 
original  contributions,  for  the  practical 
direction  by  which  the  parts  of  so  extensive 
m  system  have  been  brought  into  harmoni- 
ous action. 

The  purpose  of  a  Fire  and  Police  Tele- 
graph it  to  connect  the  various  parts  of  a 
municipality  by  an  intelligent  and  co-opera- 
tive law.  To  accomplish  this  it  haa  been 
found  necessary  to  adopt  for  the  municipal 
body  the  precise  arrangement  which  is  found 
in  the  nervous  system  of  the  individual. 

Thus,  in  the  fire  telegraph  now  approach- 
ing its  completion  in  Boston,  there  is  a  cen- 
tral station,  which  is  the  **  brain,''  the 
common  reserroir  of  nervous  or  electric 
force  for  the  whole  system,  at  which  all  the 
batteries  are  placed,  and  which  is  presided 
over  by  an  intelligent  will  (the  watchman  or 
operator  of  the  central  station).  Prom  this 
centre  radiate  two  classes  of  electric  con- 
ductors or  nerves  (the  iron  wires  carried 
OTer  the  houses).  The  first  of  these,  the 
**  signal  circuit,"  conveys  impressions  to 
the  centre,  is  *' afferent,"  "sensitive,"  to 
adapt  the  language  of  anatomy.  The  second 
of  these  the  *'  alarm  circuit,"  conveys  im- 
pulses from  the  centre,  is  "  efferent,"  "  mo- 
tor.*' ^hen  any  disturbance  or  alarm 
occurs  at  the  circumferenoe  or  other  part 
of  the  system,  it  is  signalized  from  the 
"  signal  boxes,"  which  are  scattered  through- 
out tht  tity,  and  wfaioh  are  the  *'  lenaitiTQ 


extremitiea"  of  the  senaitiTe  eondvetova,  to 
the  central  station,  from  which,  after  an  act 
of  intelligence  and  volition  by  the  operator^ 
an  impulse  to  appropriate  or  corresponding 
action  is  sent  over  the  "  motor"  nerres  or 
conductors  to  the  various  belfricB,  where  the 
electric  or  nervous  agent  animates  iron  limbs 
by  means  of  the  contraction  of  electro-mag- 
netio  muscles,  thereby  releasing  powerful 
michinery  to  strike  a  single  blow  vHth  each 
of  the  tolling  hammers.  By  a  oombinatioo 
of  such  blows,  by  the  intelligent  act  of  ifatt 
preaiding  will  at  the  central  statioa,  distinct 
signals,  or  any  others,  may  eaaily  be  struck. 

This  presents  at  once  an  outline  of  tlie 
municipal  fire  telegraph.  The  analogy  with 
the  living  system  has  been  thus  wittily  stated 
by  the  editor  of  the  Botton  Ckmnmonweaiik : 
**  Suppose  a  lire  coal  drops  on  your  toe ;  the 
nerves  of  sensation  give  an  instant  signal  to 
the  brain,— that  is,  a  feeling  of  pain.  The 
brain  then,  by  an  act  of  will,  conveyed  to 
the  muscles  along  the  leg  by  the  motor  or 
alarm  nerves,  rouses  the  said  muselea  to 
their  duty  in  the  case,  and  the  result  is,  that 
the  coal  is  kicked  off.  The  municipal  fire* 
alarm  arrangement  is  conducted  on  this  Tory 
plan."  The  perfection  of  this  analogy  is  a 
guarantee,  in  addition  to  the  various  ends 
of  security  and  intelligent  action  whieh  are 
thus  obtained,  that  the  arrangement  is  in 
conformity  with  a  natural  law. 

A  chief  peculiarity  of  the  fire  telegraph, 
as  a  mechanical  system,  will  be  seen  at  once 
from  the  sketch  above  given.  It  developea 
the  motor  functions  of  the  electric  circuit, 
at  a  distance.  Hitherto  the  telegraph  hss 
been  chiefly  used  to  convey  intelligenoe, 
which  is  its  sensitive  function.  Its  applica* 
tion  to  the  development  and  control  of  power 
at  a  distance,  either  by  its  own  electro-mag- 
netic energy,  or  by  bringing  into  action 
other  machinery,  which  is  its  muscular  or 
motor  function,  is  to  give  a  wide  extenaioa 
hereafter  to  the  uses  of  the  agents-electri- 
city. In  the  fire  system,  both  of  these  vital 
functions  of  the  telegraph,  so  to  speak,  are 
employed,  and  also  related  to  each  other  in 
their  natural  order.  In  proportion  as  civili- 
zation advances,  the  telegraph  is  thus  to 
constitute  the  nervous  system  of  organized 
social  life,  relating  all  the  parts  and  making 
possible  a  more  perfect  co-operation  than 
could  otherwise  be  obtained. 

The  municipal  electric  telegraph,  applied 
to  purposes  of  fire  and  police,  was  first  de- 
scribed in  its  general  principles  by  Dr.  Wm. 
F.  Cbanning,  in  1845.  In  1848  iU  adop- 
tion  was  recommended  by  Mr.  Joaiah 
Qnincy,  Jun.,  the  Mayor  of  Boston,  and 
some  experiments  were  made.  In  1851,  an 
elaborate  plan  was  finally  presented  by  Dr. 
Cbanning  to  the  govemment  of  that  dtj. 
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wbUi  wu  wkiptad,  and  (i  Cb*  buU  of  tba 

If  Item  whic&  bu  beoo  oooilracted  *Dd  aae- 
ocMfallf  tsttad,  thaagb  DOt  u  jret  pablielf 
inlrodiiced  in  Boitoo.  Tbe  preirot  me- 
chaniim  lad  irrkngemant  of  tbs  ijitgm 
bars  been  elibontcd  bf  Dr.  Cbaaning  >ad 
Hr.  MoMi  0.  Farmer,  At  able  Sapimi- 
tiDdent  of  CaoitTOOtion, 

We  ihill  DOW  prnosed  to  deioribe  th«  ijt- 
toB  in  ju  (arioti*  pirti.  and  iitth  Ita  eum- 
tial  >ah|Midk  Tha  coodtttoD*  b;  wMtIk 
parmanBot  aloetrlc  eamdneton  maj  be  eala- 
blialied  ia  a  cltf,  b  the  laVJTCt  of  Ant  ia- 
portaooa  (or  all  applkatloni  of  tha  manid- 
pal  telefrapha.  liiU  maj  be  affactad  bf  tbe 
fallowing  Bcaoa  i — lat.  By  an>pla7iD|  Urga 
wlrei  (Na.S)  of  tbe  beat  quality  of  Swediab 
iroD.  2nd.  Byattaobing  tbem  lo  ths  brick. 
work  of  boildiaga  in  the  maat  lubitantial 
maonar  bj  meana  of  wranght-iroa  bracket* 
holding  tbe  iotatatori.  3rd.  By  •electing 
poblic  balldinga,  or  loltf  iaolated  baildinga. 
a*  point!  of  attaohmeDt.  4th.  By  aiiag  aa 
loog  ittetchea  aa  ia  eonalatent  with  entirs 
aahtf,  nf  froin  200  to  100  feet.  5tb.  B7 
Ming  doplieatfl  virea,  following  different 
TOBtea,  batwarn  each  and  oforr  atatlon,  (in 
eipoaad  altaatiaBB  every  triplicate  wire 
aaaf  be  amplajed).  Stb.  Bj  aaoidlng  tbe 
■M  of  tbe  ground  aa  any  part  ot  (be  ciroolt. 
It  ii  well  known  that  tbe  Ml^raph  wire!  la 
ow  cltiea  are  lerj  perminent.  With  proper 
gnardiaaabip,  and  meana  of  (eating  a  ajra- 
tam  of  duplicate  wiiea,  conatrncted  with 
the  aboTe  precantiona,  eannot  be  intcnapted 
under  ordinary  circnmatancea  by  chance  Or 

na  LuuUEor  nied  In  the  Boaton  ayatan 
la  Batchelder'a  patent,  which  ia  here  repre- 


Tbe  cait-lroB  0^  ia  r^reaented  by  tha 
blBok  Una  ia  the  aeolion.  Thia  ia  lined 
thnwfbant  with  glaaa  by  the  operatiaD  of 
blawiB(i  oi  with  poradalii.    T^  abank  ia 


then  iDbodooad  with  a  hot  nuaa  of  gbaa,  ot 
any  foaed  or  aemi-liued  Batarial,  by  whioh 
it  ia  firmly  fixed  In  iU  plaoa.  Tbia  ia  repn- 
aeoled  by  tbe  abated  ponion.  Between  the 
lower  edge  ol  the  cap  and  ibank,  in  tbe  aec- 
tioD.  there  are  four  inebca  of  glau  aurtaee. 
The  re-entering  angle  of  the  lower  part  of 
tbe  cap  protect*  tbe  glaaa  within  fram  mi*- 
allca,  and  i*  calculatui,  in  a  itonn  of  wind 
and  rain,  to  drlTS  (be  Utter  downward,  and 
tbna  preaerre  the  inaolatioa.  Tbe  wirea  pata 
oirer  ibe  top  of  tbe  inanlator.  The  ahank, 
which  aboald  be  longer  than  la  repreaanled, 
a«rewa  into  1  bracket  or  the  ridge.pola  of  a 

Inatead  of  wirea  iainlated  aboie  tlia 
building),  they  may  be  buried  in  tube*  nnder 
the  atreeta  of  citiea,  Ibongh  at  a  great  In- 
creaae  of  eipeon.  In  Boatou  the  wire* 
erected  (about  fifty  milea  in  length)  have 
coat  leea  thsD  100  dolUra  par  mile,  Ihoa|h 
a  plan  of  erection,  which  would  coat  l&O 
dollara  per  mile,  la  recommended  by  Mr. 
Farmer  for  (atom  conitruaiioiu.  The  mode 
of  erecting  wirea,  which  bat  been  deacribed, 
appliea  to  all  the  forma  and  uaea  of  tha  bb- 
nioipal  telegraph,  amongat  othera  to  that  of 
fnrniihing  uniform  time  to  a  city. 

At  eiery  elation  (ality  in  tinmbei  In  Boa- 
ton)  diacbargera  for  atiDOipberio  electricity 
are  proiidcd,  by  preaentiag  potnta,  con- 
nicled  with  the  ground,  in  doie  proiimily 
to  tbe  conducting  wirea. 

The  circnlta  of  the  fire  ayalam  are  divided 
a*  already  atited,  into  thoae  of  "aigiul" 
and  "alarm," — tbe  one  conTejiag  iatelU- 
gence  la  the  central  atation,  the  otbar  oon- 
Teying  the  Impulae  to  mechanical  action 
/rom  Ihe  central  alitioiu  to  tbe  bamoieri  of 
the  alarm  bell*.  In  tbe  tigaal  circuit  the 
battery  may  ha  either  conatantly  on  or  off, 
the  aignal  being  made  in  one  caae  by  break- 
ing, in  the  other  bj  completing  the  clrooit. 
Unleaa  tha  wire*,  are  erected  with  very  great 
care,  Ihe  "  cloaed  drenil"  arraDgeoient  ia 
dtcidedly  preferable.  To  tbli  eaae,  tha 
dnpllcate  wirea,  between  each  ot  the  algaal 
bozea  on  atatloai,  diverge  ao  ■■  to  reaamble, 
in  tha  whole  drmit,  the  liaka  of  a  chain. 
Tbe  aignal  here  ia  made  by  breaking  the 
eircait  at  any  one  of  tha  aignal  boxei. 
Where  the  open  oirooit  i*  u*ed,  the  pocitive 
and  negative  wire  ia  brought  to  each  aignal 
box,  inct  tbe  ilgnaJ  ia  made  by  a  croa*  oon- 
neotioa  betweea  them.  Tbe  prinofple  of 
dupUcaie  condnctora  ii  preietied  by  letting 
each  poiitive  and  nc^atiia  wire  form  an 
entire  circuit,  and  return  to  the  pole  of  tile 
battery  from  wUnh  it  atarted.  £^ch  a^nar 
elation  ia,  therefore,  oonneoled  with  the 
battery  at  the  oaotral  atation,  by  wiret  fol- 
lowing two  dilTereht  rontel.  ' 
Tk»  Blarm-iHldhiiil.i*  m 
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open  tignal  eireuit,  and  the  power  of  tbe 
battery  it  only  thrown  upon  it  when  the 
bells  are  to  be  ttrack. 

In  large  cities  great  eoonomy  and  seenrity 
is  obtained  by  iocreasing  the  number  of  otr- 
cnits  of  each  kind.  Thns,  in  Boston,  there 
are  three  signal  and  three  alarm  circuits  to 
different  parts  of  the  city,  which  oome  in 
separately  to  the  central  station,  and  which 
may  be  kept  and  used  entirely  distinct 

In  case  of  fire,  the  operation  of  the  sys- 
tem begins  at  the  signal  box  or  station.  Of 
these  there  are  forty  in  Boston,  distributed 
at  distances  of  one  hundred  rods  apsrt* 
They  are  so  constructsd  that  polioe  commu- 
nications may  be  had  backwards  and  for- 
wards between  each  of  these  stations,  and 
the  centre,  in  addition  to  their  function  of 
signalising  an  alarm  of  fire.  By  a  similar 
coineidenoe,  a  fire  and  police  telegraph  has 
been  constructed  in  Berlin,  Prussia,  at  the 
sane  time  with  that  in  Boston :  this  resem- 
bles simply  the  signal  eironit  and  apparatus 
of  the  Boston  system,  but  has  not  the  novel 
and  remarkable  feature  of  the  latter — the 
motor  or  alarm  circuit,  by  which  the  bells 
are  struck.  In  Berlin  tiie  public  alarm  con* 
tinoes  to  be  given  in  the  ancient  mode,  by 
blowing  horns.  It  is  stated  that  in  Berlin 
there  are  forty-six  signal  stations  for  the 
private  eommunications  of  tlie  police  and 
fire  department,  connected  with  the  centre. 


OaiOIN  OF   BXPAMDINO  SHOT. 

In  the  year  1818,  Captain  Norton  was 
presented  with  one  of  tne  native  tubes* 
at  Bangalore,  in  South  India,  and  being 
struck  with  the  peculiar  form  of  the 
arrows,  and  finding  with  what  force  and 
accuracy  they  flew,  even  to  the  distance 
of  seventy  yards  on  a  calm  day,  by  the 
force  of  the  breath  alone,  he  was  satis- 
fied, after  a  number  of  trials,  that  it 
aroae  fron\  the  expanding  of  the  thin 
bore  of  the  arrow  filling  the  tube  by  the 
force  of  the  breath.  Following  up  this 
conviction,  on  returning  to  England  in 
1828,  he  proposed  to  the  Select  Com- 
mittee at  Woolwich  a  short  arrow,  four 


*  **  Sxpandina  Prqfeelilet.—The  Malays,  Chinese, 
aod  nanves  of  South  India  use  an  arrow  with  a 
hollow  ploee  of  the  pith  of  the  lotus  in  the  fonn  of 
an  extinguisher  attached  to  one  end  in  the  place  of 
feathers.  In  blowing  this  tiny  arrow  through  a 
long  tube,  the  finely  turned  pith  expands,  and  fills 
the  btf e  of  the  tuM,  preventing  loss  of  power  by 
windage.  If  they  did  not  find  by  long  expeiienee 
that  this  was  the  result,  they  would  not  be  at  the 
pains  of  so  nteely  turning  the  pith  in  that  form ;  an 
operation  which  our  best  turners  would  find  very 
dSfitottlt,  il  being  so  like  the  pith  of  elder.'* 


inches  long,  on  that  principle,  tbe  hollow 
part  being  made  of  sheet  iron,  and  con- 
taining ita  own  charge,  and  having  on 
its  point  a  percussion  cap.  General  Mil- 
lar, a  member,  and  considered  one  of 
the  most  scientific  of  artillery  officers* 
observed  that  such  a  projectile  would 
be  inconvenient  to  carry;  but  that  if 
Captain  Norton  could  contrive  a  shot  or 
shell  that  would  strike  point  foremattg  it 
would  be  a  contrivance  of  the  greatest 
value.  The  following  year.  Captain  Nor- 
ton completed  his  elongated  rifle-shot  and 
shell  at  Enniskillen,  and  in  1826  sneeess- 
fullv  tested  them  in  Dublin,  Woolwich, 
Addiscombe,  and  Sandhurst,  and  on 
more  than  a  hundred  occasions  after- 
wards. On  Saturday,  the  17th  March  last, 
at  the  Pigeon-House,  Dr.  Gilborn,  Royal 
Artillery,  flred  one  of  the  rifle-shells  into 
a  deal  target  an  inch  and  a  half  thick,  at 
the  distance  of  one  thousand  yards ;  the 
shells  struck  within  sixteen  inches  of  the 
centre,  exploded  in  passing  through,  and 
the  shot  were  picked  up  on  the  sand.  The 
shell  was  of  the  acorn  shape,  hollow  at  its 
base,  about  the  eighth  of  an  inch  deeper 
than  half  a  circle,  and  the  edge  of  the 
hollow  about  the  tenth  of  an  inch  thick : 
after  being"  flred,  the  hollow  was  deeper 
and  wider  (which  shape  was  caused  bj 
the  force  of  the  explosion)  and  uniform ; 
within  the  eighth  of  an  inch  of  the  base 
of  botii  shot  and  shell,  is  a  circular 
groove  to  tie  on  a  greased  patch ;  the  tie 
is  forced  off  by  pushing  the  shot  or  shell 
into  the  rifle:  the  weight  of  each  is 
nearly  two  ounces ;  both  are  cast  in  the 
same  mould.  The  shot,  of  which  thirty 
were  fired,  are  similar  to  the  shell,  minus 
the  percussion  appliance,  which  is  a  tube 
of  thin  sheet  iron  tinned,  three -eighths 
of  an  inch  long,  and  charged  w^ith  pow^- 
der,  and  having  a  percussion  cap  No. 
26  at  each  end:  the  burr  at  the  edge 
of  the  caps  is  bevelled  off,  to  allow  them 
to  press  freely  home  on  striking  tbe 
object,  and  not  to  press  into  the  sides  of 
the  chamber ;  it  fits  closely,  and  about 
half  the  upper  cap  projects  in  front  of 
the  shell.  A  hollow  -  headed  ramrod 
must  be  used ;  the  charge  of  powder  was 
two  drachms  and  a  quarter,  sporting 
powder;  the  rifle  barrel  two  feet  nine 
mches  long  ;  and  the  turn  of  the  rifles 
once  in  four  feet.  The  four  grooves 
were  shallow,  like  the  Minii ;  the  shell, 
and  almost  ad  the  shot,  were  picked  up 
OQ  the  sandy  and  had  tibe  impressioo  on 
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them  at  fully  m  if  they  bad  iron  eapt  io 
tliem ;  the  iroo  Mp  will  MMiietines  torn 
on  one  ride,  more  or  lete ;  but  the  force 
of  the  exploeion  in  Captain  Norton'a 
ahof  and  abell  makes  always  an  uniform 
hollow.  Mr.  Donahue,  of  Fitswilliam- 
•treet,  shot  from  the  shoulder,  and  put 
several  shots  into  the  target,  and  one 
within  four  inches  of  the  centre. 

The  sword  of  the  Moslem  and  the 
Saracen's  glaiTe  hare  done  their  work  ; 
the  broad  arrow  of  England  has  done  its 
work,  and  it  remains  to  be  seen  what  the 
Britiah  elongated  rifle-shot  and  shell, 
deduced  from  the  Malay  tiny  tube-arrow, 
may  effect  in  the  future  destinies  of  the 
world. 

N. 


TmZAL  OF  FIK«  KMOlZfBS. 

On  Saturday  last,  April  24th,  a  num- 
ber of  engineers  and  scientific  gentlemen 
assembled,  by  invitation  of  Mr.  Nye,  at 
his  wharf,  near  the  Surrey  Canal-bridge, 
Old  Kent- road,  to  witness  a  **  practical 
trial  exhibition"  of  Mr.  Nye's  inven- 
tion, by  which  he  states  he  has  "ob- 
tained an  immense  increase  of  speed  and 
power  in  machinery,  without  increasing 
the  power  of  the  prime  mover  I  '*  It  is 
neeoless  to  say  that  many  of  the  gentle- 
men who  honoured  Mr.  Nye  with  their 
company  were  exceedingly  sceptical  as 
to  the  iaet  of  his  having  accomplished 
so  astounding  a  feat,  while  others, — 
some  of  whom  were  evidently  thorough- 
going perpetual-motion  seeker, — placed 
implicit  confidence  in  Mr.  Nye's  vaunted 
capabilities.  The  first  experiment  was 
the  trial  of  Mr.Nye*s  patent  fire-engine, 
'<  to  teat  its  merits  sgainst  the  best  fire- 
engine  now  in  use — the  West  of  Eng- 
land.'' Mr.  Nye  had  previously  applied 
to  Mr.  Braldwood,  the  Superintendent 
of  the  London  Fire  Establishment,  for  a 
trial  with  one  of  their  ensines ;  but,  as 
Mr.  Nye's  engine  was  rather  more  than 
double  the  capacity  of  the  Brigade  en- 
gines, Mr.  Brsldwood  required  to  use  two 
of  his  engines  coupled,  to  which  Mr. 
Nye  demurred,  and  applied  to  J.  Ander- 
ton,  Esq.,  for  the  use  of  the  West  of 
Englana  engine;  which  request  was 
granted.  It  is  here  necessary  to  observe 
that  this  engine  is  of  the  same  power  as 
the  Brigade,  but  was  built  under  the 
direction  and  immediate  superintendence 
of  Mr.  ConnorloDy  with  larger  water- 


ways throngfa  the  valves  and  suction 
passages,  which  give  it  a  decided  advan- 
tage when  working  at  high  velodtiea. 

A  printed  **  programme  of  the  trial" 
was  placed  in  the  hands  of  visitors.  In 
the  first  experiment,  the  West  of  Eng- 
land engine  was  worked  with  a  three- 
?|uarter  inch  jet,  its  usual  working  size 
or  great  heiffhts;  but  a  gale  of  wind 
blowing  at  tSe  time  prevented  much 
display  in  the  way  of  height.  In  the 
second  experiment,  Mr.  Nye's  engine 
and  the  West  of  England  were  each 
equipped  with  one  I -8th  inch  nose  pipes, 
and  worked  by  eighteen  men.  This 
sise  of  jet  being  considerably  beyond 
what  the  West  of  England  was  con- 
stmcted  for.  It  was  expected  on  all  hands 
that  Mr.  Nye's  engine  would  show  to 
some  advantage.  The  result,  however, 
disappointed  many  and  surprised  all; 
the  West  of  England  jet  being  deli- 
vered alongside  the  other  without  any 
apparent  difference,  tlie  advantage  (if 
any)  being  in  favour  of  the'  VfeBt  of 
England.  This  experiment  entirely 
failed  to  show  the  "  immense  increase  of 
speed  and  power"  which  the  company  had 
been  invited  to  witness ;  and  still  larger 
nose-pipes  were  then  resorted  to,  each 
engine  being  equipped  with  1^  inch 
nosel,  and  again  set  to  work,  when  to  the 
astonishment  of  all  present,  the  West  of 
England  still  *'held  her  own"  most 
triumphantly ;  the  men  by  the  rapidity 
of  their  working  more  than  compensat- 
ing for  the  inferior  capacity  of  the  en- 
gine, and  pouring  forth  a  perfect  torrent 
of  water.*  The  West  of  England  fire- 
men then  attached  three  lines  of  hose  to 
their  engine,  and  three  five-eighths  of 
an  inch  jets  were  simultaneously  de- 
livered to  a  considerable  elevation.  The 
novelty  of  this  movement,  and  the  rapt- 
dity  with  which  It  was  executed,  gave 
much  satisfaction  to  the  company. 

Mr.  Nye's  invention  was  next  shown 
applied  to  a  lift- pump,  to  a  pile- driving 
engine,  and  to  a  steam-engine,  "show- 
ing a  6- inch  stroke  of  the  piston  produo- 
ing  a  15- inch  throw  of  the  crank  in," 
it  is  added)  "  the  same  Itme,  and  toih 
99  power  than  would  be  required  to 


i 


*  It  is  worthy  of  rMMtrk  that  the  WMt  of  Bng- 
laad  ODgino  bad  recolTcd  no  pitparatkm  for  ttao 
trial,  the  flromen  and  engine  having  t>een  actively 
engaged  all  night  at  a  large  conflagration  In  Ber- 
monoMy,  when  they  had  reodexed  meet  ImpoitaDt 
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prodooe  •  S-inoh  tbrow  of  dM  craok 
upon  the  old  prineiple !" 

Mr.  Nye's  iilTention  eontists  timplj  in 
eoiiverting  t  short  stroke  into  a  long  one 
by  metns  of  lazy-iong»  ;  taking  a  long 
lerer  to  work  a  short  one,  which  he 
eventually  conyerts  into  a  long  one  by 
multiplication ;  i.e.  by  a  number  of  short 
ones ;  thereby  sacrificing  bis  IcTcrage, 
and  introducing  a  complexity  of  partsl 
entailing  enormous  friction,  increased 
wear  and  tear,  and  great  liability  to  de- 
rangement. 

Such  persons  as  are  still  convinced  of 
the  truth  of  the  axiom,  that  what  is 
gained  in  power  is  lost  in  time,  will  bj 
at  no  loss  to  see  through  the  deception 
which  Mr.  Nye  has  practised  upon  him- 
self, by  supposing  that  he  **  has  obtained 
an  immense  increase  of  speed  and  power, 
without  increasing  the  power  of  the 
prime  mover.** 

Of  the  various  announcements  of  Mr. 
Nye's  invitation  letter,  one,  and  only 
one,  was  unanimously  and  unequivocally 
admitted  to  have  been  demonstrated  by 
the  trial  of  Saturday — namely,  that  the 
fVesi  of  England  fire-engine  is  *Uhe 
best  in  use.** 


BAELY   DATS  OF   STSAlf   NAVIGATION. 

pharlcs  Kiog,  LL.EI. ,  President  of  Colam- 
bia  College,  recently  delivered  an  address 
before  the  Mechanics'  Society  of  New  York, 
in  which  are  some  very  interesting  reminis- 
cences of  early  steam -boat  navigation  in 
America.  We  quote  the  following  condensed 
abstract  from  the  Scieniifie  American : 

'*  Let  as  go  back  to  1806,  from  which 
dates  the  era  of  steam  applied  to  navigation, 
and  the  great  discovery-^for  the  snocessfnl 
application  of  a  known  force  in  a  new  man- 
ner, and  to  new  and  before  nnthooght-of 
parpotes,  may  jnstly  be  styled  a  discovery 
— belongs  to  oar  city,  of  which  the  first 
Falton  was  a  resident,  and  from  which  the 
first  boat,  the  Ciermontt  sUrted  lor  Albany 
on  the  7Ui  day  of  August,  1807.  An  hoar 
might  be  readily  occupied  wiih  the  recital  of 
the  hopes  and  the  fears,  the  almost  angry 
doubts  and  the  passionate  sneers,  with  which 
the  announcement  was  reoeifed  that  a  boat 
without  sails  or  oars  was  to  be  forced  up  the 
Uadson  to  Albany,  against  wind  and  tide, 
in  a  shorter  time  than  was  ever  dreamed  of, 
and  all  by  the  vapour  which  the  housewife's 
tea-pot  sends  coning  into  the  air,  to  vanish 
in  an  instant  from  aight.  For,  at  that  time, 
steam  enginss  as  applied  to  ths  various  pro- 


of manulSMturiag  or  other  Indostry  oa 
land,  were  little  known  of  geneially,  and  the 
whole  United  Statea  furnished  but  one  aa» 
chioe-shop  or  foundry  where  a  steam  engine 
could  be  made,  and  that  was  opposite  |o  this 
city,  at  Hoboken,  in  the  works  of  Colopel 
Stevens,  of  whom  more  anon. 

"  But  the  Clermontt  in  the  sight  of  a  jeer- 
ing rather  than  encouraging  crowd,  got 
under  weigh,  and  slowly,  very  slowly,  as  we 
now  estimate  speed,  forged  ahead ;  Robert 
Fulton,  and  a  few  chosen  friends  and  faith- 
ful mechanics  only  on  board — for  be  refused 
pusengeri  generally,  only  consenting,  aifler 
much  solicitation,  to  take  six,  of  whom  the  « 
late  Selah  Strong  was  one,  and  perhaps  the 
first  man  who  ever  paid  for  a  steam-boat 
passage  up  the  Hudson. 

**  In  thirty-two  hours,  running  time,  alter 
stopping  one  night  at  the  seat  of  R.  R. 
Livingston,  the  dermont  made  her  appear- 
ance at  Albany,  having  received  in  her  fiery 
track  along  the  river  abundant  mai»ife«ta* 
tions  of  interest,  astonishment,  and  even 
terror — and  thereby  securing  the  monopoly 
promised  by  the  Act  of  Legislature  to  any 
persons  who  should  accomplish  the  distance 
by  steam  between  Albany  and  New  York 
within  thirty. six  hours.  The  return  trip 
Wbs  made  in  thirty  oontinuou*  hours,  ave- 
raging five  miles  an  hour.  The  engine  of 
this  boat  was  made  In  the  workshop  of  the 
famous  \Vatt,  at  Birmingham. 

'*  None  of  the  papers  at  that  day  do- 
seribed  the  voyage  or  alluded  tu  it,  but  one, 
Tke  Amuriem  OiitjrM,  edited  by  an  Bag* 
iishman  named  Cheetham.  The  papers  wars 
engaged  in  disgraceful  pulitioal  quarif^ 
they  could  not  talk  of  a  steam*boat,  no, 
no ! 

"The  palm  thus  gained  by  Fulton  was 
closely  contested  by  John  Steveuf ,  of  Ho- 
boken, who,  long  in  concert  with  R.  R. 
Livingston  and  Robert  Fulton,  has  made 
experiments  in  steam  as  a  means  of  propul- 
sioi:,  but  now,  aided  by  the  genius  and  prae- 
tical  mechanical  skill  of  his  son,  R.  L.  See* 
vens,  was  operating  separately.  Almost 
simultaneously,  but  yet  behind  by  that  fatal 
quarter  of  an  hour  which  determines  the 
fate  of  so  many  enterprisea,  and  of  so  many 
human  beings,  both  men  and  women,  Mr. 
Stevens  produced,  independently  of  FuUoo's 
plaas  and  experiments,  his  steam- boat  PA«* 
nw;  but  precluded  by  the  monopoly  whifih 
Fulton's  success  bad  obtained  for  hiai  of 
the  waters  of  New  York,  Mr.  Stevens  first 
eipp],oyed  her  as  a  passage  boat  between  that 
city  and  New  Brunswick,' and  flnaQy  con- 
ceived the  bold  purpose  of  sending  her  round 
to  Philadelphia  by  sea ;  and  he  executed  It 
successfUly.  His  son,  Robert  Lb  Stevensy 
went  round  with  tb6  boat  hi  the  wmkA  of 
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Jano,  1808.  A  fieroe  storm  over  took  them. 
A  soboooer  in  company  wm  driven  off  to  ue^ 
and  wu  abaent  many  daji ;  but  the  Phoenix 
made  a  lafe  harbour  at  Baroegat,  wbencOf 
when  the  atorm  abated,  she  proceeded  aafely 
to  Philadelphia,  and  plied  many  yean  be- 
tween that  city  and  Trenton.  Mr.  SteTena 
tbna  earned  indifpntably  the  honour  of  first 
▼enturing  and  ancceeding  to  encounter  the 
might  of  the  ocean  with  a  steam-propelled 
▼eneL  When  the  Phamx  went  round  to 
PoiUdelphia,  the  Afiantic,  and  no  other  sea, 
had  erer  known  the  domination  of  Tiotorioaa 
steam. 

"The  limit,  the  utmost  limit  of  speed,  to 
which  Fulton  hoped  or  thought  it  possible 
to  attain,  was  nine  miles  an  hour,  and  that 
he  did  in  later  boata,  but  it  was  again 
reaenred  for  the  name  of  Stevens,  after  long 
and  numerous  experiments,  cautiously  con- 
doeted  and  teated,  as  to  the  form  of  vessel 
beet  calcolated  to  overcome  the  resistance 
of  the  dense  mediam  throagh  which  it  was 
to  make  its  way,  to  send  forth  on  the  Hud- 
son, a  boat  as  superior  in  size  and  equip- 
ments as  in  speed  to  all  before  it,  and  to 
travel  at  the  rate  of  13^  miles  per  hour. 
Even  that  is  now  slow,  and  the  150  miles 
which  separate  us  from  Albany  are  passed 
over  by  steamboats — not  one,  but  many — in 
eight  or  nine  hours ;  and  the  actual  rate  of 
nineteen,  and  even  twenty  miles,  has  been 
attained  by  some  of  the  later  boats.    But 
when  the  New  Philadelphia,  R.  L.  Stevens' 
boat,  in  1814,  started  off  at  the  rate  of  \Z\ 
milea  per  hour,  even  the  senses  were  dis- 
trusted ;  philosophy,  which  had  calculated 
only  the  reaistance  of  the  medium  to  the 
forma  then  used,  was  at  fault,  and  what  had 
been  actually  done  was  pronounced  impos- 
Bible.    But  the  steady,  far-reaching  mind  of 
the  youager  Stevens  knew  the  secret  of  his 
success — that  it  was  due  to  the  form  he  had 
given  to  his  TesseL   He  saw,  too,  after  some 
trips,  that  even  that  form  was  far  from  the 
perfection  he  had  deaigned,  and  accordingly 
he  went  to  Brown  and  Bell,  then,  and  even 
yet,  I  believe,  eminent  ship-builders,  and 
begged  them  to  put  on  the  Ntw  Philadelphia 
m.  long,  sharp,  false  bow,  of  which  he  gave 
them  the  drawing.    After  considering  the 
proposition,  they  declined,  deeiaring  them- 
aelvea  unwilling  to  encounter  the  ridicule  of 
what  struck  them  as  so  unseemly  a  work, 
and  Mr.  Bell  added  that  it  would  be  called 
Bell'a  nose,  and  would  be  the  general  laugh- 
ing-atock.     Repulsed,  but  not  disconcerted, 
young  Stevens,  sure  of  his  own  conclusions, 
built  a  false  bow  at  his  own  shop,  put  it  en, 
and  obtained  in  consequence  an  additional 
tpeed  of  aeveral  miles  the  hour.     With  the 
New  Philadelphia  commenced  the  first  day 
linft  to  Albany.    This  was  the  commence- 


ment of  the  new  models,  which,  slike  hi 
clipper  steamers  and  dipper  ships,  have 
given  to  both  clasaes  of  our  build  and  navi- 
gation—for there  is  a  great  deal,  too,  in  the 
latter— our  superiority  over  the  world. 

"  By  the  lacky  quarter  of  an  hour,  Fulton 
carried  away  from  Stevens  the  prise  of  the 
first  successful  steamboat.     But  years  be- 
fore, viz.,  1804,  Colonel  Stevens,    whose 
fertile  and  ingenious  mind  was  especially 
turned  to  mechanical  inventions,  had  con- 
structed and  put  into  operation  a  steamboat 
of  which  the  motive  power  waa  a  propeller, 
the  propeller  which  at  this  day  I  believe  is 
admitted  in  form  and  proportion  to  be  the 
best.    This  boat  was  a  small  one.    In  it 
Colonel  Stevens  put  an  engine  with  tubular 
boilers,  the  first  ever  made,  now  univeraal 
in  locomotives.     The  machinery,  made  nn« 
der  his  own  direction  and  in  his  own  shop 
at  Hoboken,  set  in  motion  two  propellers, 
of  5  feet  diameter  each,  and  each  fnrniahed 
with  four  blades  having  the  proper  twist-^ 
to  obtain  which  he  had  the  greateat  diiBeulty 
with  his  workmen — and  set  at  an  angle  of 
about  35  degreea.    This  vessel — used  only 
for  testing  the  possibility  of  steam  oaviga^ 
tion^to  completely  demonstrated  the  fact, 
that  Colonel  Stevens  spplied  it  on  a  larger 
scale  in  1806,  to  a  pirogue,  50  feet  long, 
12  wide,  7  deep — which  attained  very  con- 
siderable speed.      Encouraged  thereby,  he 
commenced  the  Phoenix  irith  aide  wheels,  to 
whose  success  allusion   has    already  been 
made.     It  is  proof  of  the  remsrkable  accu- 
racy and  skill  of  the  Hoboken  workshop, 
that  the  engine  of  the  first  small  propeUeTy 
carefttUy  preaerved,  waa  aet  up  again  not 
more  than  ten  or  twelve  years  ago,  in  a  new 
vessel,  and,  without  altering  a  screw,  worked 
most  successfully.    The  old  hull  and  the 
blades  of  the  propeller  are  yet  in  existeaoe 
at  Hoboken. 

''  Not  the  least  useful  purpose  to  whiek 
steam  waa  applied,  about  those  timee,  was 
to  the  ferry  boata,  which  dart  at  all  hours 
across  the  rivers,  separating  at  onee  froni» 
and  binding  us  to  the  shores  opposite  our 
Island. 

**  The  firat  in  advance  was  the  introduetkm 
of  horse-boata,  twin-boata  with  the  wheel 
in  the  centre,  set  in  motion  by  a  aort  of 
horizontal  tread-mill  wheel  on  which  horsee 
were  made  to  step.  For  hoises,  steam  wan 
substituted ;  first  by  Fulton  at  the  Fnltoa 
Perry.  Then  came  the  single  boata,  with 
side- wheels,  and  propelled  by  steam,  of 
which  the  first  was  the  Hoboken,  by  R«  L* 
Stevens,  in  1822.  She  still  is  at  work, 
enlarged  end  as  sound  as  ever,  and  much 
faster  than  at  first.  As  indispensable  to  \hm 
new  feny-boats,  came— K>f  Fnlton'a  devising 
—the  floating  bridges  at  the  ferries  which 


356 


SKOUSH   SPBCIFIOATIONS  ENROLLED  DURING  THB  WEEK* 


me  and  fall  with  the  title,  aided  by  ooiiii- 
terbalanciBf  weights  on  shore ;  an  invention 
ingenious  in  itself,  and,  as  I  have  said,  the 
indispensable  complements  of  steam  ferry- 
boats. The  spring  piles  now  used  to  deaden 
the  force  of  the  blow  as  the  boat  approaches 
the  ferry,  and  to  direct  her  course  aright,  are 
dne  to  R.  L.  Steveos,  who  introduced  Uiem 
iD  1822. 

*'  In  the  year  1818,  the  Soffotmaht  a  New 
Yorlc  built  ship,  with  side  wheels,  and  pro- 
pelled by  steam  and  sails,  went  hence  to 
Petersbnrgh,  vid  Liverpool,  and  returned 
safely ;  and  a  year  later,  the  Robert  Pulton, 
bnilt  by  Henry  Eckford,  under  the  super* 
intendence  of  Jasper  Lynch,  for  David  Dan- 
ham,  plied  as  a  steam-packet  between  this 
city  and  New  Orleans,  but,  the  business  not 
paying,  her  engines  were  taken  out  and  she 
was  sold  to  the  Brasilian  Government  as  a 
ship-of-war,  being  of  700  tons.  I  have  a 
memorial  of  this  ship,  as  it  were  from  the 
grave.  [The  lecturer  here  unrolled  and 
exhibited  to  the  audience,  a  coloured  draw- 
ing of  the  Sober i  Fulton,  made  in  1821— 
dqposited  under  one  of  the  marble  columns 
erected  that  year  in  the  South  entrance  of 
the  Park,  and  disinterred,  uninjured,  in 
1848,  when  those  columns  were  removed.] 

**  Thus,  it  may  be  said,  in  everj  sense  of 
the  word,  'America  is  the  mother  of  steam 
navigation,'  tubular  boilers  and  piopellers. 
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FELT   CLOTH   CARPETS. 

The  Jowmai  of  Commerce  gives  an  ac- 
count of  a  novel  production  which  the 
Bay  State  Mills  have  produced,  it  is  a 
felt  cloth  carpet,  printed  in  block  work, 
and  designed  according  to  weight  either 
as  a  floor  cloth  or  drugget.  The  threads 
of  wool  are  not  spun  or  woven,  but 
drawn  out  and  laid  together,  the  whole 
mass  being  felted  like  a  hat  body.  With- 
In  a  few  months,  fabrics  have  been  put 
together  in  this  way,  showing  a  different 
colour  on  either  side,  and  designed  for  coats 
to  be  made  up  without  lining.  The  Bay 
State  Mills  make  this  cloth  with  a  white 
ground,  about  40  inches  wide,  weighing 
from  four  to  twenty-fopr  ounces  per  yard, 
and  print  it  in  elegant  carpet  designs,  show- 
ing the  richest  combinntion  of  brilliant 
colours,  and  furnish  it  at  75  to  90  cents,  per 
yard. — Seientifie  American, 


NBW  ILLUMINATING  APPAKATU8   FOR 
LIOHTHOUtBB. 

We  learn  by  the  ProMonee  (R.  I.)  Jour- 
nal, that  Mr.  George  F.  Wilton,  of  the  At< 


lantic  de  Laine  Mills,  in  that  place  recently 
gave  an  interesting  lecture  before  the  Pro- 
vidence Franklin  Society,  upon  the  Illumi- 
nation of  Lighthouses,  in  the  eoune  of 
which  he  explained  an  improTed  apparatu 
invented  by  himself  and  Dr.  Meacham,  of 
Cincinnati.  The  improvements  are  a  combi- 
nation of  the  dioptric  and  catoptric  methods 
of  illumination.  The  lamp  and  reflector  is 
thus  described  by  the  Journal : 

"The  lamp,  which  is  of  great  iUnminating 
power,  has  three  concentric  wicks,  the  diame- 
ter of  the  larger  being  two  and  tbree-fourtha 
inches,  with  a  separate  oil  chamber  for  each, 
tind  to  which,  by  a  simple  arrangement  of  the 
conveying  tubes,  the  oil  is  carried  and  con- 
stantly kept  at  its  proper  level,  thereby  dis- 
pensing with  the  rack-and-pinion  for  raisiog 
the  wicks,  as  well  as  all  the  clock-work  and 
purps  heretofore  found  indispensable  in 
lamps  of  this  kind. 

"  The  reflectors,  which  are  arranged  botli 
above  and  below  the  light,  are  constmeted 
upon  a  die,  the  form  of  which  is  obtained 
by  the  revolution  of  a  parabola  around  an 
axis  perpendicular  to  its  own,  and  passtn^ 
through  its  vortex ;  and  the  diameter  of  the 
lamp  and  the  focal  distance  of  the  reflectors 
are  so  graduated  to  each  other,  that  the 
most  luminous  portion  of  the  light  diall 
always  be  in  this  universal  focus. 

*'  To  prevent  the  escape  of  any  radiant 
light,  a  cylindro-p!ano-convex  lens,  having 
the  same  common  focus,  is  placed  between 
the  middle  and  lower  reflectors,  which 
transmits  and  refracts  it  in  a  line  parallel  to 
a  horizontal  plane  passing  through  the  light. 
By  this  arrangement  all  the  light  evoW^  is 
thrown  out  in  a  horizontal  belt,  and  is 
equally  luminous  or  brilliant  at  all  points. 
The  whole  apparatus,  which  pleases  sli  who 
have  seen  it  by  its  exceeding  simplicity,  vrill 
not  cost  more  thon  300  dollars ;  and  while 
it  would  produce  a  light  many  times  more 
efficient  than  the  best  catoptric  apparatus 
now  in  use,  it  would  save  to  our  government 
more  than  100,000  dollars  annually."— 
Seieniifie  American, 


BPBCIFICATIONS  OF  BNGLI8B  PATBNTS  BW- 
BOLLS D  DUBINO  THB  WBBK  BKDtNtt 
APRIL  28,  1852. 

EpHBAiiff  Hallum,  of  Stockport,  eotlon 
spinner.  For  certain  improvammUe  in  j»re- 
paring  and  epinning  cotton  and  other  fiiroma 
eubetaneet.  Patent  dated  October  22,  1851. 

C/atiiM.— 1.  A  method  of  feeding  con- 
densing carding  engines  by  the  same  arrange- 
ment as  is  usually  employed  with  the  oMi- 
nary  lap,  but  with  a  lap  or  laps  composed  «f 
an  indefinite  namber  of  ooils  of  iUtci^ 
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womd  either  lingly  or  with  two  or  more 
eliTen  together. 

2.  A  netbod  of  donbliof  in  spionlDg 
framee  adapted  to  ipin  the  prodoce  of  eon- 
denaing  carding  •  enginea^  by  luppljiog 
two  or  more  enda  to  one  spindle,  whether 
hy  meana  of  one  row  of  bobbins,  or  by 
neana  of  two  or  more  rows  of  bobbins, 
one  of  which  delifers  two  or  more  ends  to 
each  spindle,  and  the  otbera  one  or  more 
enda  each ;  or  by  meana  of  bobbins  having 
two  or  more  enda  laid  on  to  one  coil  from 
the  condensing  carding  engine,— all  snch 
bobbioa  being  either  nnpressed  or  pressed 
so  aa  to  contain  a  greater  length  of  material 
in  each  ooil.  Also,  the  same  methoda  of 
doubling  when  carried  out  by  meana  of 
eana  containing  rovinga  from  the  condensing 
carding  engine»  instead  of  by  means  of 
bobbins. 

3.  A  mode  of  arrsnging  the  bobbins  in 
the  creels  in  an  alternate  position  in  relation 
to  one  another. 

4.  A  mode  of  canaing  two  bobbioa  to 
reroWe  by  contact  with  one  dmm. 

JooBPR  BsATrn,  of  Lawn-place,  Sooth 
Lambeth,  engineer.  For  improvementf  in 
tk€  eomatrwcHon  of  rmlwaySf  in  loeomotive 
€nffin€9,  and  other  earriagew  to  bo  uoed 
lAereon,  and  in  iho  maekinorp  by  whieh 
tome  of  ike  tmprovemente  are  footed* 
Patent  dated  October  22,  1851. 

CXaiiMt.  —  1.  A  eomponnd  longitudinal 
bearer,  and  eomponnd  and  other  raits. 

2.  The  construction  of  rsils  in  parte,  and 
the  arrangementa  of  these  parts  in  Tarioua 
modea  apecified. 

5.  A  rail  formed  of  three  or  more  elemen- 
tary parts. 

4.  An  imprOTed  coostruotion  of  chair. 

5.  A  pecaliar  combination  of  longitudinal 
bcaringa  with  ordinary  rails. 

6.  A  mode  of  constructing  and  applying 
points  and  switches. 

7.  The  application  and  nse  of  friction 
driying- wheels  in  loeomotiTO  engines. 

8.  Certain  additiona  to  englnea  for  pro- 
moting pombnatioD. 

9.  An  apparatus  for  receiving  and  oon- 
danaing  part  of  the  exhaust  steam,  and  for 
catching  sparks. 

10.  An  apparatua  for  intercepting  and 
condensing  steam  from  the  eihanst  pipes. 

11.  The  application  of  certain  pneumatic 
apparatua  to  locomotire  enginea. 

12.  The  nae  of  additional  fire-boxes. 

13.  An  apparatus  for  admitting  air  to  the 
fire* box  and  ash-pan. 

14.  An  improved  piston. 

15.  An  improved  slide  valve. 

16.  A  mode  of  conatmotiog  axlea  or 
joumala. 

17.  An  apparatus  for  Inbiicatlng  the  jour* 
nals  of  axles. 


18.  Several  improvementa  in  wheab* 

19.  A  mode  of  uniting  and  oouplhig  ear« 
riagea. 

20.  An  improved  manufacture  of  wheal 
tires. 

21.  An  Improved  arrangement  of  ateam 
hammera. 

22.  An  arrangement  of  sawing  machi- 
nery. 

John  Platt  and  CRnieTiAN  Scsiuli, 
both  of  Oldham,  machinists.  For  certain 
improeemenie  in  naekinery  or  apparatme 
for  the  preparation  and  manufaetnre  of 
fibrone  moteriah,  vthieh  improoemenie  or 
parte  thereof  are  aleo  applieakle  for  the 
trantmieeion  qfjluide  and  aerfform  bodiee. 
Patent  dated  October  22,  1851. 

Ctotma.— 1.  The  general  arrsngementa  of 
fans,  or  blowing,  or  exhausting,  or  impel- 
ling machinery  described. 

2.  A  system  or  mode  of  blowing,  or  ex* 
hansting,  or  impelling  air,  fluids,  or  aori- 
form  bodiea,  wherein  the  current  is  reeeifed 
and  disoharged  in  the  axial  line  of  the  fan 
abaft. 

3.  A  system  or  mode  of  gradually  aoeele- 
rating  and  retarding  the  current  in  fans,  or 
other  impelling  apparatus. 

4.  A  system  or  mode  of  construetiDgCraSy 
wherein  the  passage  for  the  current  ia  the 
aame  or  equsl  at  aU  diameters  of  the  disc. 

5.  A  peculiar  construction  and  arrange- 
ment of  fana,  wings,  or  vanea. 

6.  The  application  and  use  of  short  wings 
or  vanes,  arranged  in  the  spaoea  between 
the  Isrger  vanes. 

7.  A  peculiar  shovel-like  formation  of  the 
receiving  portiona  of  the  vanes  or  wings. 

8.  A  peculiar  formation  of  the  receiving 
edges  of  the  vanea  or  winga,  for  preventing 
the  adhesion  thereto  of  looee  fibres  or  other 
mattera  passing  with  the  current. 

9.  A  system  or  mode  of  preventing  "  back- 
lash*' or  reaction  in  the  air  current,  by 
expelling  the  current  against  a  curved  or 
rounded  surface. 

10.  A  system  or  mode  of  lubricating 
spindle  and  other  bearings. 

11.  The  application  and  use  of  a  return 
channel  for  keeping  up  the  flow  of  oU  over 
the  rubbing  surfaces. 

12.  A  system  or  mode  of  seperating 
foreign  mattera  from  lubricating  fluids,  by 
the  use  of  a  separate  reservoir  in  communi- 
cation with  the  bearing  or  working  surfaces. 

13.  The  adaptation  and  use  of  cast-iron 
collar  bearings  for  spindles. 

14.  The  application  and  use  in  spindlea 
of  oaat-iron  feet  or  bottom  bearing  enda. 

15.  A  system  or  mode  of  constructing  the 
beating  cylindera  of  cotton  machinery  with 
card  teeth  or  combing  wliui  In 
with  the  openfaig  beaten  or  knives. 
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16.  The  application  and  nie  in  heating 
oyllnden  of  alternate  rowa  of  card  teeth  or 
oonbt  and  beating  knivei  or  bladea. 

17.  A  system  or  mode  of  constructing 
the  eap*shapers  of  spinning  machinerj  with 
an  intermediate  joint. 

18.  The  adaptation  and  nse  in  spinning 
machinery  of  an  additional  sh«ping-plate. 

Donald  HBiip»80N,of  Glasgow,  iron, 
monger.  For  an  improved  apparatus  for 
§mtrati^  gas,  which  apparaiuM  may  bo 
mood  for  hoating  and  other  oimiUir  purpooeif 
and  other  apparaiutfor  heating  and  venti- 
ioHng.    Patent  dated  October  23,  1851 . 

Claime. — 1.  A  gas-prodndng  apparatus 
to  be  need  in  eonjunction  with  a  kitchen 
range,  or  with  a  drying  and  heating  stove 
for  the  generation  of  carbnretted  hydrogen 
gas,  wherein  the  condensed  or  first  liquid 
products  in  the  manufacture  of  gas  are  re- 
turned to  the  retort  or  retorts  for  further 
distillation,  whereby  a  greater  amount  of 
gaa  is  obtained,  and  the  whole  of  the  liquid 
deoomposed. 

2.  A  hydrauUo  tsIto  applied  to  the  chan- 
nel through  which  the  liquid  products  are 
Tetumed  to  the  retort  in  order  to  prevent 
the  eaeape  of  gas  by  that  passage,  while,  at 
the  same  time,  the  liquids  have  free  access 
thereby  to  the  retort  by  gravitation. 

3.  The  arrangement  of  the  hydraulic 
mam,  condensers,  and  pipes  in  connection 
therewith  in  such  relative  positions  as  will 
permit  the  liquid  produets  to  return  to  the 
retort  by  gravitation. 

4.  A  sslBty-valve  for  the  purpose  of  pre- 
venting too  great  a  pressors  of  gss  accumu- 
kiting  in  the  retort  of  gas-holders. 

5.  An  arrangement  of  gaa  heatinf  appa- 
ratus to  be  applied  to  baths.  (The  burners 
are  placed  in  the  interior  of  a  small  eylin- 
drioal  boiler  or  water-space,  at  one  end  of 
the  bath,  communicating  by  pipe,  above  and 
below,  with  the  bath.  The  heated  water 
ascends  into  the  upper  part  of  the  bath, 
and  ita  place  is  oonstantly  supplied  by  freah 
water  from  the  lower  part.  The  aides  of 
the  bath  are  formed  double,  and  the  pro- 
duets  of  combustion  are  caused  to  traverse 
the  flue  thus  formed,  and  thereby  act  to,  in 
conjunction  with  the  burners,  HMsilitate  the 
heating  of  the  water.) 

6.  A  gaa  rentihitiBg  ^paratus.  (This 
^paratus  oonsists  of  a  cilindrical  double 
earing  with  perforated  sidn,  between  which 
the  burners  are  placed.  The  hollow  in  the 
oentre  of  the  casing  is  in  communication 
with  the  room  to  be  ventilated  at  its  lower 
p^rt,  and  with  the  external  air  at  its  upper. 
The  combustion  of  the  gas  produces  a  rare- 
fiwtion  of  the  air  by  which  the  vitiated  por- 
tions an  drawn  oifll*  and  the   ventilation 
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Jonathan  Spa&ks,  of  Conduit-street, 
surgieal  b«ndage-maker«  For  impro^ementg 
in  or  euhititutnfbr  laeed  otoeiUtgo  or  len- 
dageefor  the  lego.  Patent  dated  October 
23, 1851. 

Mr.  Sparks's  improvementa  oonalat  in 
manufacturing  elastic  stockings,  knee-caps, 
and  such  like  articles,  by  weaving  them 
without  seam,  and  of  the  exact  shapea  re- 
quired to  suit  any  particular  portion  of  the 
leg.  The  elastic  thread  which  he  uses  for 
the  weft  is  composed  of  vulcanised  India- 
rubber,  covered  with  filamentous  material, 
and  tlie  required  widening  or  narrowing  of 
the  weaving  is  performed  by  a  Jaoquard  or 
other  aoitable  apparatus,  or  by  the  use  of  a 
reed,  the  dents  of  which  are  wider  apart  at 
their  upper  than  their  lower  ends. 

Claim. — The  means  deecribod  of  manu- 
facturing improvements  in  or  substitalea  for 
laced  stockings  or  bandages  for  the  legs. 

John  Hknkt  Papb,  of  Psria.  Ar  tm- 
provemento  in  pleugho.  Patent  dated  Oelo- 
her  23,  1851. 

Mr.  Pape's  improvesDents  in  ploughs  con- 
sist in  combining  therewitii  aeed- planting 
machinery  and  arrangements  for  throwiog 
earth  over  the  aeed,  and  raking  or  harrowiag 
the  surface  of  the  planted  ground.  He  also, 
applies  heat  HI  certain  cases  to  the  ground,  by 
means  of  a  hollow  roller  containing  aleam. 
To  assist  in  propelling  the  machine  over  the 
ground,  steam  may  be  caused  to  net  so  as  to 
protrude  from  a  cylinder  in  an  inclined  posi- 
tion a  piston-rod,  the  end  of  which,  by  strik- 
ing against  the  ground,  gives  a  forward  im- 
pulse to  the  machine.  With  respeei  to  this 
method  of  auxiliary  propulsion,  Mr.  Bspe 
observes,  that  aa  "  ploughmen  an  not  al  all 
accustomed  to  the  management  of  ateam,  he 
doee  not  think  it  likely  that  it  will  ever 
come  into  general  use;"  and  he  therafora 
suggests,  as  an  alternative  eipedient,  to 
ignite  successive  small  charges  of  gunpowder 
in  the  cylinder,  the  exploeion  of  which  would 
force  out  the  piston  or  rod,  and,  by  ita  action 
against  the  ground,  cauae  the  machine  to  be 
moved  forward. 

Allin  Skaubll,  of  Tanybwlefa,  Me- 
rioneth, engineer.  For  improvomenio  tn 
seising  maehinerg.  Patent  dated  Ootober 
23,  1851. 

For  apedfieation,  aee  first  article  of  the 
present  Number. 
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Samuel  Heseltine  the  younger,  of  Rarwidi, 
Essex,  gentleman,  for  Improvemente  in  engines  to 
be  worked  by  air  or  gases.    Aprtl24;  six  months. 

William  Chufcb,  cItU  engineer,  and  Samual 
AspinwaU  Goddard,  merchant  and  mannfacuirsr, 
and  Edwaid  tfiddleton,  manuftctnrer,  all  of  Bir- 
ningham,  for  Improvements  In  flif  aiiaa  and  «cd- 
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oaaee,  and  In  imjaetllet  to  be  wed  ^tb  roch  or 
thoUlewotpont;  and  also  hnproyementa  fn  msr 
chiDcry  or  ftmafotua  tot  the  mannfketme  of  part  or 
paxta  of  tqoh  Ore-anna,  ordnaoco,  and  projectflea. 
April  t4;  fix  moDtfit. 

Artnand  J«an  Baptltte  Lonla  Marcescbean,  of 
Rue  de  Moccoir,  Pari«,  France,  gentleman,  for 
taiprovemeBta  fn  tbe  mode  of  conveying  letterv, 
letter-baga,  and  other  light  parcels  and  articles. 
April  24;  six  months. 

Riebard  Christopher  ManieU,  of  Ashford,  Kent, 
for  tanprovements  in  the  constiuction  of  railways, 
in  railway  rolling  stock,  and  in  the  machinery  for 
manoflictiulng  the  same.    April  ti;  six  months. 

William  Kxall,  of  Reading,  Berls,  engineer,  for 
improvements  in  the  process,  eompodtion,  or  eom- 
binatioo  of  materials,  machinery,  and  apparatus  for 
making  bread  and  biscuiu,  part  of  which  machi- 
nery la  applicable  to  the  mixing  and  kneading  of 
plastic  substsnces  in  general.  (Partly  a  communi- 
cation.)   April  27 ;  six  months. 

Alfred  Taylor,  of  Warwick-lane,  London,  and 
Henry  George  Frasi,  of  Herbert-street,  North-road, 
Middlesex,  for  Improvementa  in  heating  and  sup- 
plying water  for  baths  and  other  uses,  in  the  con^ 
stmcifon  of  water-closets,  and  in  supplying  them 
with  water,  and  in  eocka  for  drawing  off  liquids. 
April  27 ;  six  months. 

William  Newton,  of  Chancery-lane,  Middlesex, 
dvil  engineer,  for  improvements  in  machlneiv  for 
weaving,  colouring,  and  marking  fabrlca.  (Being  a 
communicallan.)   Apcil  28;  six  months. 

Thomas  Richardson,  of  Newoastle-upon-Tyne, 
for  improvemeuts  in  treating  matters  containing 
lead,  tin,  antimony,  aine,  or  silver,  and  In  obtaining 
such  metals  or  products  thereof.  April  28;  six 
BMBtha. 

Charlea  Fisher,  of  South  Hackney,  Middlesex, 
for  improvements  in  transferring  ornamental  de- 
slfna  on  to  woven  or  textile  fkbrica,  and  in  the 
apparatua  connected  therewith.  April  29;  six 
months. 

John  Lfotom  AraMn  Simmooo,  of  Oxford-ter- 
race, Hyde-park,  Middlesex.  Captain  in  the  Royal 
Engineer*,  and  Thomas  Walker,  of  the  Brunswick 
Ironworks,  Wednesbury,  StafTord,   Esq.,  for  im- 

rvemcnts  in  tbe  manufbcture  of  ordnance,  add 
the  construction  and  manufoctme  of  cafxiagea 
and  traversing  apparatua  for  manoeuvring  the  same. 
April  29;  six  months. 

Peter  Bruli;  of  Ipswich,  Suffolk,  civil  engineer, 
for  improvements  in  the  construction  of  the  per- 
manent way  of  rail,  tram,  or  other  roads,  and  In 
the  rolling  stock  or  apparatus  used  therefor.  April 
n;  six  months. 

James  Fletcher,  of  Leyland,  Lancaster,  blMcher, 
for  improvements  In  machinery  or  apparatus  for 
stntehing  and  dyeing  woven  fabrics.  April  29  ; 
six  months. 

John  HlnkarOf  Birmingham,  manofaeturer,  and 
Sogene  NicoUe,  of  Binnlngbam,  civil  engineer, 
for  a  new  or  Improved  composition,  or  new  or  im- 
proved compositions  and  machineiy,  for  pressing 
or  moulding  the  aame,  which  machinery  is  also 
afiplicable  for  moulding  or  pressing  other  aub- 
>unces.    April  29 ;  six  months^^ 

Oeofge  Oioodman,  Jun.,  ot  Birmingham,  War- 
wick, mannfaetnrer,  for  an  improved  method,  or 
improved  methods,  of  ornamenting  Japanned  metal 
sna  P4pler  macli6  wares.    April  29;  six  months. 

Stewart  M'Olashen,  of  Edinburgh,  Scotland, 
sculptor,  for  the  application  of  certain  mecfaa<iical 
powers  Ibr  lilting,  removing,  and  preserviqg  trees 
houses,  and  other  bodies.    April  29;  six  months. 

Jnhn  Robinson,  of  Roehdale,  Lancaster,  timber 
merchant,  ton  imptovemeata  ia  machinery  or  ujf- 
paratiu  for  sfiaping  wood  into  mouldings  and  other 
lorms.    April  29;  six  months. 

John  Cumming,  of  Paisley,  Renfrew,  North 
Britain,  pattern  designer,  for  Improvements  in  the 
ptodnetien  at  snrteosa  for  printing  nr  onameatlng- 
labf  tea.    April  29 ;  six  montha. 


Utf  6t  SOOTOH   PATBim  FlIOM  22nD  OF 
MABOB  TO  TRB  22ir9  OF  AFmiLy  1852. 

Richard  ArchibaM  Broomaa,  a|  th«  Ami  of  J.  C 
Bobertson  and  Co..  of  106.  Flee^atieot*  patent 
agents,  for  improvamenta  in  pressea  and  prassiog, 
in  centriftigal  machinery,  and  in  apparatua  ooi^ 
Aoctad  therewith,  part  or  parts  of  which  aro  appli- 
cable to  various  useful  purposes.  (Communication). 
March  24;  six  months. 

Colin  Mather,  of  Salford,  Lancaster,  machine 
maker,  and  Ernest  RolA,  of  Cologne,  Prussia, 
genHemaa,  for  improvementa  in  printinf,  damping, 
stiflbnlng,  opening,  and  spreading  woven  fabrics. 
Mardi24:  six  months; 

James  Melville,  of  Roebank  Works,  Loebwin- 
noch,  Renftew,  calico  printer,  for  imorovements 
in  weaving  and  printing  shawla,  and  other  iUnles. 
March  29;  she  months ; 

Alexander  Forfar,  of  Milnathort,  Kinnaa,  bnilder, 
fat  improvemenU  In  ventilatloa,  and  the  preven- 
tion of  smoky  chimneys.    March  29;  six  months. 

Joseph  Jones,  of  Bilston,  Stafford,  furnace  builder, 
for  certain  improvements  in  furnaces,  and  in  the 
manufacture  of  iron.    Mareh  29 ;  four  months. 

Sir  John  Scott  LUlie,  of  Pall-mall,  Companion  of 
the  most  Honourable  Military  Order  of  the  Bath, 
for  certain  improvemenu  in  the  oonatruetion  and 
covering  of  roads,  floors,  walls,  doora,  and  othar 
aurfaeea.    April  2 ;  four  months. 

William  Watson  Pattinson,  of  Felling  Hew 
House,  Gateshead,  manuAtetairUig  ehemlst,  for  im- 
provements in  the  manufitctura  of  chlorine.  April 
2 ;  six  months. 

George  Mills,  of  Southampton,  Hanta,  engineer, 
for  improvements  in  steam-engine  boilers,  and  In 
ateam  propelling  machinery.    April  3;  six  months. 

Alexandra  HMiard,  of  Rue  Taitbout,  Paris,  gen- 
tleman, for  certain  improvements  In  rotary  steam 
enginea.    April  5 ;  six  months. 

Joseph  Pimlott  Oates,  of  Lichfield,  Stafford,  sur- 
geon, for  certain  improvements  in  machinery  for 
manufacturing  tUes,  quarrlea,  drain  pipes,  and  such 
other  articles  as  are  or  may  be  made  of  day  or 
other  plastic  substances.    April  6  ;  six  months. 

Russell  Sturgis,  of  Blshopsgate-street,  London, 
aarchMit,  for  improvements  in  weaving  looms. 
(Communication).    April  8;  four  months. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C. 
Robertson  and  Co.,  of  166,  Fleet-street,  London, 
patent  agents,  for  certain  improvements  in  the 
treatment  and  preparation  of  fibrous  and  membra- 
neous materials,  both  In  the  raw  and  manufiutured 
state,  in  applying  electro-chemical  action  to  manu- 
facturing  purposes,  and  In  the  manufacture  of 
saline  and  metallic  oompoonda.  ((^mmunioatlon). 
April  10;  six  months. 

Thomas  Bamett,  of  Kfngston-upon-Hull,.grooer, 
for  improvementa  in  machinery  for  grinding  wheat 
and  other  grain.    April  IS;  six  months. 

Charles  William  Siemens,  of  Birmingham,  engi- 
neer, for  an  improved  fluid  meter.  April  16 ;  six 
months. 

Richard  Roberts,  of  Mancheatar.  Lancaster,  en- 
gineer, for  improvements  in  machinery  or  appa- 
ratus for  regulating  and  measuring  the  flow  of  li- 
quids, «lso  for  pumping,  forcing,  agitating,  and 
evaporating  fluids,  and  for  obtalmng  motive  power 
from  fluids.    April  16;  four  months. 

William  Whitaker  Collins,  of  Buckingham-street, 
Adeiphl,  civil  engineer,  for  certain  improvementa 
in  the  ">finvffT*"f  of  ateel.  April  16;  four 
months. 

John  Hack  Winslow,  of  Troy,  New  York,  United 
States,  iron  master,  for  improvementa  in  maehlnery 
for  blooming  iron.    April  16 ;  six  months. 

William  Hyatt,  of  Old-stieet  Road,  engineer,  for 
Improvementa  in  applying  and  obtaining  moiiva 
power.    April  16 ;  six  months. 

Martyn  John  Roberts,  of  Woodbank,  Gerard's- 
cnaa,  vneks,  Eaq.,  for  ImprovcmMits  in  galvanic 
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tettcriM,  snd  dbUiaing  chemical  prodoota  thira- 
ftom.    April  19;  sIzmoDthf. 

Fiansou  JoMph  Beltsmig,  of  Ftoli,  enfinacr,  for 
ImproTemenU  in  the  maoufketare  of  bottles  and 
Jan  of  glass,  elay,  gntta  pereha,  or  other  plaatio 
natefiau,  and  cape  aad  stoppers  fbr  the  same,  and 
in  pressing  and  moulding  the  said  materials.  April 
19 ;  six  months. 

John  Walton  de  LongnevUle  Oiflkid,  of  Serle- 


street,  Llneoln'-Inii,  Barrister  at  Law,  fi»r  iaprort- 
ments  in  ftrsarms  and  prq|eotUos.  April  19;  six 
months. 

WlUtam  Gorman,  of  Glasgow,  Lanark,  eagiaeer, 
for  improvements  in  obtaining  motive  power;  vhldi 
improvements,  or  parts  thereof,  are  applioable  lo 
measuring  and  transmitting  aeriform  bodies 
flnldt.    April  SO;  six  montlis. 


LIST  OF  IRISH  FATBMTS  FROM  21ST  OF  MARCH  TO  TBR  19tH  OF  APRIL,  1852. 


Thomas  Bamett,  of  Kingston*upon>HaU,'  York, 
grocer,  for  eertain  improvements  in  maehinerjr  for 
grinding  wheat  and  other  grain.    Mareh  22. 

Bussell  Sturgls,  of  Blshopsgato-street,  London, 
merchant,  for  Improvements  in  weaving  looms. 
(Communieatloa).    March  81. 

Alexandre   HMiard,   of  Rue  Tailboat,   Paris, 


gentleman,  for   certain  improvements  in   rotaiy 
steam  engines.    March  31. 

Henry  Bemouilli  Bsrlov,  of  Manchester,  Laa- 
easter,  consulting  engineer,  for  improvements  la 
preparing  and  dressing  hemp  and  flax,  aad  iatha 
mschinerj  employed  therein.    April  5. 
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I,  Firkins  and  Co Worcester...... Gloves. 

F.  Ajrekboum  ....^ Oulldford-street,  Knssell>equare  Apparatus  for  suppoitiag  per- 
sons In  the  wster. 

W.  McLennan Glasgow Apparatus  for  mouldla;  and 

attaching  shoe  solos. 

C.  Farrow Great  Tower-street Self-closing  valve. 

C.  Baker  and  .........\  Eotherfield-strcet,    Islington  \  Fire-esoape  or  servant's  safely- 

W.  G.  Gardiner  .../  WelUsford,  Somersetshire j       guard. 

J.  Murphy Newport,  Monmouthihira   Tyre  lor  wheels. 

T.  K.  Baker ~ Fleet-street,  City Lever  eock  or  hammer  ibr  fire- 
arms. 

F.  Mason  Ipswich .,«• ^ Beapingmachiae. 

J.  B.  Palmer Wednesbury Mould  for  projectile. 

L.  N.  Le  Gras  Tennlson-street,  Lambeth ^  Aerated  liquor  bottle  etopper. 

WBXKLT  UST  09  PaOTISIOVAL  aXOISTmATIOXS. 

F.  Msson  ..M Ipswich.......M Renting  maehine. 

L.  Ikhmltthenner Agar-street,  Strand Shirt  front 
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OBTLIBB's  OITT-OTF  fob  8TIA1C  BN0INB8. 

Thb  aoeompanying  engraTingk  tilnstrate  an  improTed  cnt-o^,  for  operating  the  Yalvea  of 
steam  enginei,  wfaidi  has  been  inTented  by  Mr.  Frederick  OrUieb,  of  Wappinger'a  Falle, 
DachesB  Covntj,  New  York.  The  nature  of  the  in?etttion  consists  in  the  employment  of  a 
peculiar  cam,  which  is  placed  on  the  shaft  tiiat  operates  the  Slide  talTC,  or  its  equivalent,  or 
by  placing  the  said  cam  upon  an  iodependent  shaft  to  operate  the  Talre,  as  will  be  described. 
Tbe  cut-off  Tslve  is  also  eonneoted  by  its  Turiations  of  speedy  tfarougk  the  peculiar  cam, 
which  is  moved  on  a  spindle  loDgitndioally,  so  as  to  operate  the  yalve  and  cut  off  the  steam 
sooner  or  later,  according  to  the  Telocity  of  the  goyemor,  thus  regulating  the  expansion  of 
the  steam,  snd  making  the  engine  work  at  a  uniform  speed. 

F^.  1  is  a  front  eleyation ;  and  fig.  2  exhibits  the  opposite  end  of  the  cut-off  cam  to  that 
shown  in  fig.  3,  which  is  a  part  sectional  eleration. 

A  is  the  way  shaft ;  it  is  intended  to  be  driven  at  the  same  speed  as  the  main  shaft  of  the 
engine ;  it  carries  the  eccentrics  B  B,  to  whkAi  are  connected  the  rods  £  E ;  to  them  ia 
attached  the  erosshead  of  the  yalye-rod  F.  C  is  the  peculiar  cut-off  cam ;  its  form  is  that 
of  a  cylinder  with  parts  of  its  periphery  cut  away  on  opposite  sides  of  its  axis,  so  as  to  leaye 
two  parts  a  a  standing  fall.  These  standing  parts  form  toes)  one  edge,  1,  of  each  <k 
these  toes  is  straight  and  parallel  with  the  axii ;  the  ether,  2,  runs  spirally.  The  Iseea 
of  the  toes  a  a  are  parts  of  the  periphery  of  the  cylinder,  and  are  therdTore  perfectly 
parallel  with  each  other  longitudinally,  and  with  the  axis.  The  least  prominent  parts, 
or  heels  bb  of  the  cam  are  all  parallel  with  eaob  other  and  with  tiie  axis,  and  form 
portions  of  a  smaller  cylinder  than  the  oufside  a  a.  The  ascent  and  deacent  to  and 
from  the  toes  is  as  sudden  as  is  oonsbtent  with  the  proper  action  of  the  cam  upon  a 
roller  or  deyice,  by  which  the  said  cam  Operates  the  valye-rod ;  the  form  of  the  cam  is 
the  same  throughout  its  whole  length  t  It  fits  easily  upon  the  shaft  A.  e  Is  a  narrow  alot 
cut  through  the  shaft  A ;  its  length  is  about  that  of  the  cam,  and  a  ks^-way  is  cut  diame- 
trically through  the  cam  to  reoelte  a  key  if,  whUsh  passes  freely  through  the  slot  e,  but  fits 
tightly  in  the  cam.  This  key  prevents  the  cam  from  taming  on  the  Aaft^  but  allowa  it  to 
slide  longitudinally.  The  shaft  Is  bored  cYlindrleaUy,  and  is  tubular  for  a  great  portion  of 
its  length.  Into  the  bore  of  the  diaft  Is  fitted  a  small  rod  e,  which  ii  oonnected  to  the  cam 
and  secured  by  the  key  d,  whidh  passes  through  It ;  by  moving  this  rod  longitudinally — 
drawing  it  or  pushing  it  horizontally— the  earn  is  moved  or  made  to  slide  backwards  and 
forwsrds  on  the  shaft.  It  is  by  thts  action  that  the  cam  is  made  to  actuate  the  valve-rod 
to  make  it  cut  off  the  steam  with  a  shorter  or  longer  stroke  according  to  the  velocity  of  the 
governor.  R  is  the  rod  of  the  ekA  i  P  is  a  lever  connected  to  the  rod  by  an  eye  hooked 
over  a  pin  at  the  foot.  This  lever  is  secured  on  a  fulcrum  pin ;  N  is  a  revolring  spindle 
with  a  bevel  pinion  M  on  its  inner  end ;  O  is  a  screw  or  thread  cat  in  this  spindle.  On  the 
lever  P,  at  its  top,  is  a  pin,  the  inner  end  of  which  fits  into  the  threads  of  the  screw.  It 
will  therefore  be  easily  perceived  tihat  according  to  the  direction  ia  which  the  spindle  N 
Is  made  to  revolve,  so  will  the  screw  draw  in  or  work  outwards  the  upper  end  of  the  lever 
P,  which  will  so  actuate  the  rod  R  as  to  draw  the  cam  to  the  left,  or  to  the  right,  so  aa  to 
make  a  smaller  or  greater  surface  of  tiie  toes  a  a  act  on  the  roller  (as  seen  in  fig.  3)  of  the 
valve-rod,  to  cut  off  quicker  or  not,  as  the  case  may  be.  The  governor  directa  tUs  action. 
On  the  common  sliding  collar  of  the  governor  there  is  a  bevel  pinion  K  at  the  foot,  and 
one,  L,  further  up.  There  are  two  pins  standing  up  on  the  inside  of  the  pinion  K,  and  two 
projecting  down  from  the  one,  L.  In  fig.  I  there  is  a  cross  pin  on  the  spindle  of  the  gover- 
nor. It  is  now  revolving  between  the  bevel  pinions,  and  the  fixed  aotion  of  the  governor 
and  engine  is  now  represented  in  the  said  figure.  If  the  velocity  of  the  governor,  however, 
were  increased,  the  slide  collar  would  be  drawn  up,  the  pins  of  the  lower  pinion  K  would 
be  caught  by  the  cross-pin  on  the  vertical  spindle,  and  then  the  bevel  pinion  M  and  K 
would  meah,  motion  would  be  given  to  the  spindle  N ;  the  screw  would  act  upon  the  pin  of 
the  lever  P,  drawing  in  the  upper  end  of  the  said  lever,  thereby  thrusting  out  its  lower  end, 
and  drawing  the  cam-rod  R,  with  ita  cam  further  out,  so  as  to  bring  the  smaller  toe  auriaca 
to  act  upon  the  roller  of  the  vibrating- valve  lever  DD  E,  and  thns  cut  off  quicker  according 
to  the  accelerated  velocity  of  the  governor  beyond  the  uniform  speed,  so  as  to  bring  back 
the  engine  rapidly  to  the  standard  speed.  When  the  velocity  of  the  governor  faUs  below 
the  average  speed,  the  slide  of  it  drops,  and  the  upper  pinion  L  takea  into  M,  and  revolves 
in  a  contrary  direction,  so  as  to  draw  out  the  pin  of  the  lever  P  by  the  screw,  and  thus  push 
in  the  rod  R  to  make  the  larger  toe  surface  of  the  cam  C  act  on  the  roller  of  the  valve-rod 
lever  D  D  E,  to  give  the  oylinder  a  greater  quantity  of  stesm  to  bring  it  up  to  the  standard 
speed.  It  is  the  intention  of  the  inventor  to  apply  it  to  the  puppet  valve,  but  not  limit  It 
to  this  application.  In  fig.  3,  H  is  the  steam-pipoi  which  enters  a  steam-box,  in  whiah  ia  tba 
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puppet  ralre  O,  which  k  the  oba  operated  by  the  earn  C,  and  tiie  roller«lefer  DDE.  Thii 
iteem-boz  el  Q  opene  by  the  teiide  pipe  H  into  a  eonimon  aUdeoTalTe  box,  the  valTe  of 
which  is  operated  by  the  eooeatrioe  on  the  maiiiHiliaft,  ai  ehown  in  nid  Hgmre.  The  cam 
ra^olfes  in  tech  a  direction  that  the  parallel  edgee,  1,  of  tlie  toca  come  lint  into  operation, 
and  thete  edges  operate  on  the  TaWe  at  the  precise  asoment  tlM  engine  is  on  the  dead  centre, 
henee  the  ral? e  is  always  open  to  its  fnlleat  extent  at  the  praeise  moment  wiien  the  fnli  pres« 
sure  of  steam  is  required.  The  tsIto  regains  open  wide  all  iJbe  time  the  £aoe  of  the  toe  is 
in  opentioa  on  the  leTcr*  roller.  As  soon  as  the  edge,  S,  of  tiie  cam  passea  the  roUer,  the 
ralTe  is  closed,  and  so  ramaiaa  till  the  step  in  firont  of  the  edge,  1,  of  the  next  toe  oomes 
Into  operation  on  it,  which  it  wiH  do  jost  befora  the  condoslon  of  th^  stroke,  so  ttiat  tlie 
▼alTC  may  be  full  open  when  the  engine  is  on  the  next  centra.  The  cam  opens  the  valve 
•nddcDly  and  allows  it  to  be  closed  suddenly,  and  keeps  it  wide  open  tiH  the  steam  Is  cut 
of»  and  thus  this  cam  is  decidedly  a  very  great  improvement. 

It  will  be  obscfved  by  fig.  2  that  the  spiral  line  of  the  cam  Is  so  set  out  that  the  nar* 
rawest  ends  33»  of  the  faces  of  the  toes  shall  bear  just  such  a  pioportlon  to  the  half  of  the 
circumlBrettce  of  the  cam,  as  it  is  desind  that  the  shortest  portions  of  the  stroke  of  the 
piston  under  fuU  steam,  diall  hear  to  the  entira  stroke  say  one>eighth }  and  that  (he  wideat 

erte,  4  4,  shall  bear  the  aame  proportion  as  the  longest  part  of  the  stroke,  say  one- half. 
w  steam  will  thus  be  cut  off  at  one-eighth  at  one  end,  and  one-half  at  the  other. 


LOCKS  AND  8AVI8.— THB  BSCINT  LOCK  CONTROTXRBT. 


The  recent  *'  lock  controversy"  has  mneh 
increased  the  public  interest  in  this  subject, 
and  it  is  to  be  hoped  that  the  mechanical 
spirit  which  has  recentiy  been  awakened  may 
be  productive  of  still  greater  efforts  in  tbie 
Improvement  of  this  important  piece  of 
mechanism  for  protecting  propertv.  Lock 
picking  will  henceforth  be  more  fully  con- 
templated and  provided  against,  in  connec- 
tion with  lock-making.  For  this  we  may 
thank  our  brethren  in  America.  And,  per- 
hapa,  it  is  fortunate  that  the  picking  of  the 
Bramah  Lock  baa  been  accompliahod  at  so 
opportune  a  moment  by  Mr.  Hobbs,  through 
whose  courtesy  some  light  has  been  thrown 
upon  this  mystery,  in  the  lectures  at  the 
Banking  Institntc  and  before  the  Society  of 
Arts. 

The  circumstancca  under  which  the  lock 
was  opened  are  well  known.  It  was  in  the 
hands  of  the  operator  sixteen  days,  who 
made  use  of  a  fixed  apparatus,  screwed  to 
tibe  wood-work  in  which  the  lock  was  en- 
closed, together  with  the  assistance  of  a 
reflector,  a  trunk  of  tools,  and  four  or  five 
other  instruments  made  for  the  purpose, 
having  been  allowed  six  or  seven  weeks  pre> 
Tiously  to  take  wax  impressions  of  the  key- 
h<de.  The  only  legitimate  way  for  Mcisrs. 
Bramah  to  obtsln  **  satisfaction"  from  Mr. 
Hobbs,  will  be  to  pick  hit  lock,  U.  S.  A. 
No.  298,  capable  of  1,307,654,358,000  per- 
nutations.  For  a  time,  Mr.  Hobbs'  locks 
(apart  from  their  expense)  will  stand  pie- 
eminent;  considering  that  the  lock  picked 
was  fifty  yean  old,  should  a  second  chal- 
lenge upon  similar  terms,  in  reference  to  a 
modem  lock,  be  declined  by  Mr.  Hobbs, 
the  case  will  then  appear  materially  altered* 


Mr.  Hobbs  will,  of  course,  be  willing  to 
offer  similar  facilities  for  opening  his  Flrixe 
locks,  and  if  Messn.  Bramah  cannot  accom- 
plish this  within  sixteen  days,  it  may  be  pro- 
bable that  they  cannot  accomplish  it  at  all. 
Thera  can  be  no  doubt  that  the  principle  of 
Mr.  Hobbs'  locks  is  most  excellent,  and 
their  execution  is  highly  creditable  to  Ame- 
riea«  whose  locks  at  present  stand  A  I.  It 
will  be  remembered,  however,  that  hia  best 
lock  is  50/.,  whilst  Chubb's  best  look,  witii 
30  tumblen,  is  only  15f. 

Some  good  must  certainly  result  from  this 
*'  controversy,''  and  probably  tiie  credit  of 
the  Bramah  principle  and  execution  will  in 
no  way  suffer,  but  eventually  be  advanced 
by  those  improvements  which  will  be  conse- 
quent upon  the  fact  of  a  highly  accomplished 
American  artist  having  succeeded,  after  an 
arduous  struggle,  in  opening  them,  the  faoi- 
litiea  afforded  him  being  such  aa  no  thief 
could  eyer  possess,  even  if  he  had  the  neces- 
sary ability. 

The  case,  however,  has  been  one  o^  no 
ordinary  picking,  and  we  are  much  Indebted 
to  the  perseverance  and  ability  of  Mr.  Hobbs 
for  the  stimulus  which,  in  all  probability, 
will  be  given  to  lock  manufacture  in  thia 
country. 

The  Measn.  Bramah  will,  of  course,  im- 
prove their  lock,  and  increase  its  present 
high  reputation*  Indeed,  the  position  of 
the  vanquialied  in  amek  a  straggle  is  far  from 
diacreditable* 

Whilst  all  locks  should  be  diftin- 
gulshed  by  security,  strength,  simplicity, 
and  dnrabilitj,  a  very  large  proportion  are 
not  intended,  and  need  not  to  be  constructed 
with  a  view  to  rsiiat  actual  violenoa.    Tldg 
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daii  ii  uefiil  in  the  prevention  of  pettj 
fnvd  end  prying  enriotityy  and  ii  applicable 
to  all  those  caies  where  the  certain^  of  de- 
tection wonld  deter  from  robbery.    For  the 
aecnrity  of  Talaable  treasure,  another  cha- 
neter  of  loek  should  be  employed;  one 
calculated  not   only  to  resist   the   secret 
attempts  at  tampering,  bnt  also  the  desperate 
application  of  main  force.    The  discovery 
by  the  Metropolitan  Police,  in  the  early  part 
of  1845,  of  ttie  burglar's  instmment  called 
the  *'  Jack  in  the  Box,''  may  well  shake  onr 
conftdeDce  in  the  apparent  seenrity  of  an 
iron  strang-room  door.    This  instmment  is 
so  small  in  compass,  that  it  might  be  easily 
carried  about  the  person,  and  yet  it  has  the 
power  of  liftiog  three  tons  weight;  this  is 
accomplished  by  the  power  of  the  screw,  a 
turned  iron  being  inserted  in  the  keyhole, 
a  purchase  is  theo  gained  upon  the  snrfice 
of  the  door,  and  either  the  lock  or  a  portion 
of  the  door  itself  is  torn  away.    Another 
plan  occasionally  adopted  for  opening  safes 
is  by  the  insertion  into  the  keyhole  of  a 
burglar's  '*  brace ; "  this  instmment  is  then 
forced  round,  the  lock  is  by  this  means 
entirely  destroyed,  and  then  the  bolt  is  rea- 
dily shot  back  by  some  instrument,  or  some- 
times by  gunpowder.    In  some  cases  the 
'<8tub"  which  holds  the  bolt  when  it  is 
thrown  has  been  drilled  out  (its  position 
being  generally  known) ;  the  bolt  is  thus  at 
liberty.      In    other    cases,    burglars    hafc 
avoided  the  door  altogether,  and  obtained  an 
entrance  to  the  strong-room  by  excavation ; 
time,  therefore,  being  granted.  It  is  possible 
for  men  to  get  through  almost  anything ; 
therefore,  in  addition  to  locks,  and  bars,  and 
bolts,  and  doors,  it  is  essential  that  some 
one  or  more  individuals  should  be  day  and 
night  on  the  premises,  wherein  property  to 
a  large  amount  is  kept.     A  secure  room 
should  be  arranged,  as  near  the  safe  as  may 
be,  wherein  some  one  should  sleep,  with 
closed  and  fastened  doors — ^fire-arms  form- 
ing part  of  its  furniture.    The  room  also 
should  be  so  constructed  that  the  shutting 
of  the  door  may  not  impede  the  resdy  per- 
ception of  the  slightest  noise :  a  person  in 
such  a  case  cannot  be  suddenly  surprised  by 
any  one  concealed  within  the  building,  but 
would  have  time  for  thought  and  preparation 
should  he  be  disturbed.    In  addition  to  this 
arrangement,  of  course,  the  strongest  availa- 
ble ddence  in  stone  and  iron  should  be  used ; 
but  it  is  evident,  for  the  protection  of  valua- 
ble property,  they  alone  are  insuificient.    A 
useful  addition  to  the  safe-door  locks  will 
be  found  in  the  sliding-rod,  occasionally 
adopted,  which  may  be  lowered  from  the 
room  above  through  the  safe-door. 

Some  delicate  machinery  haa  been  con- 
stracted  for  the  purpose  of  alarms,  which 


are  frequently  attached  to  doon  and  win- 
dows, bank-safes,  and  even  loeit.  It  has, 
however,  been  found  that  the  trouble  of 
nightly  adjusting  all  these  instraments,  to- 
gether with  the  attention  neceuary  to  insure 
their  action,  and  the  annoyance  caused 
sometimes  by  foiUt  alarms,  form  a  serious 
objection  to  their  ose,  and  it  is  thought  that 
if  a  safe  is  sufficiently  secured,  no  snocessfol 
effort  could  be  made  to  enter  it  without  the 
person  sleeping  near  it  being  aroused,  espe- 
cially if  aided  by  a  little  dog. 

It  may  be  wdl  to  notice  in  this  plaee  the 
peculiar  suitability  of  the  locks  conatmoted 
by  Mr.  BCarr,  for  all  safe-doors ;  these  arc 
so  constracted  that  they  cannot  be  afieeted 
by  the  burglar's  brace,  and  no  one  can  open 
them,  even  if  entrusted  with  the  keys,  with- 
out being  instructed  as  to  the  secret  of  doing 
so.  In  Mr.  Marr's  arrangement,  two  locks 
are  contained:  one  is  placed  behind  the 
other;  the  hinder  one  serves  to  lock  the 
bolt,  it  having  been  thrown  by  the  handle. 
The  outer  lock,  with  a  second  key,  then 
throws  a  strong  hardened  steel  plate  over 
the  keyhole.  This  is  far  preferable  to  the 
ordinary  brass  escutcheon  locks.  The  key- 
holes are  placed  at  right  angles  with  eecfa 
other,  thus  making  the  introduction  of  pick- 
locks impossible ;  and  the  outer  keyhole  of 
the  door  is  at  right  angles  with  the  outer 
lock.  The  keys  are  small,  thus  preventing 
the*  facility  afforded  by  large  keyholes  for 
the  use  of  force  or  cunning.  Mr.  Marr  baa 
very  wisely  abstained  from  advertising  the 
principle  of  his  lock,  thinking,  the  leas  that 
is  publicly  known  of  it  the  better.  In  the 
construction  of  safe>  doors,  Mr.  Marr  pro- 
tects bis  locks  from  being  drilled  by  rivetini: 
a  number  of  old  files  on  the  back  of  the 
door,  thus  gaining  additional  strength. 

Mr.  Hebbs  has  not  had  the  opportunity 
afforded  him  of  earning  200  guineaa  in  six- 
teen days,  by  exercising  his  talents  upon  tie 
locks  of  Chubb  and  Son.  A  lock,  howevert 
bearing  their  name  has  been  picked  by  him 
in  the  presence  of  Mr.  Porter,  of  the  Board 
of  Trade,  Mr.  Galloway,  and  other  engineers. 
Messrs.  Chubb  affirm  that  this  was  an  old 
lock  of  their  father's,  made  under  a  former 
pittent,  without  the  modem  improvements. 
One  particular  feature  in  the  Chubb  lock  is 
the  ''.detector."  This  consists  of  a  simple 
arrangement  which  is  brought  into  aetioB 
when  either  of  the  *'  tumblers  "  is  overlifted 
by  a  false  key  or  picklock ;  when  this  is 
done,  the  trae  key  will  not  unlock  it  until  it 
hss  been  released.  This  is  done  by  *'  re- 
versing the  key."  This  detector  system, 
which  is  adopted  in  many  locks,  may  be 
useful  for  the  discovery  of  fraud,  but  the 
Ttady  maxMr  of  releasing  the  detector  ap* 
pears  decidedly  objectionable,  as,  <»i  attempt- 
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big  to  vnlock  the  door  by  the  proper  key, 
the  bhidranoe  woald  probably  be  thought  to 
be  aceideotel,  or  ariiing  from  eome  mii- 
plaoement,  and  in  a  moment,  without  reflec- 
tion, the  key  would  Tery  probably  be  re- 
Tersed,  and  the  idea  never  ooenr  that  the 
detector  had  been  thrown  at  all.  This 
principle  of  reveriing  the  ordinary  key, 
in  order  to  reinstate  the  detector,  appears  to 
be  adopted  in  all  the  detector  locks,  and  its 
extreme  readiness  appears  a  great  objection. 

The  plan  adopted  in  the  Chubb  locks  at 
the  Westminster  Bridewell,  where  1,100 
loeks  are  fixed,  forming  one  series,  is  far 
superior  when,  in  case  of  any  surreptitious 
attempt  being  made  to  open  a  lock,  and  the 
detector  being  thrown,  &e  Governor  alone 
haa  the  power,  with  his  key,  to  replace  the 
lock  in  its  original  state. 

The  detector  arrangement^  although  pos- 
sessing some  advantages,  is  not  without  its 
evils,  especially  in  looks  where  the  detector 
is  lisble  to  be  thrown  by  the  tumbler  being 
very  tUghilff  099rU/t9d,  as  in  this  case,  the 
pressure  of  the  detector  eomoienoing  almost 
immediately  upon  the  tumbler  being  raised 
to  its  froper  eUvaiUm  for  allowing  Uie  bolt 
to  pass,  may  indicate  to  the  lock-pioker  the 
character  of  instrument  to  be  used  ;  and  in 
such  looks,  when  by  long  use  the  tumbler 
springs  are  considerably  weakened,  the  de- 
tector may  be  sometimes  started  by  a  sharp 
movement  of  the  proper  key.  Where  there 
exists  the  remotest  poesibility  of  this  ooenr- 
rittg,  the  detector  were  far  better  absent,  as 
the  discovery  of  a  detector  being  thrown  is 
one  of  grave  importance ;  this  danger  will  be 
obviat^  by  placing  the  detector  some  dis- 
tence  above  the  ordinary  range  of  the  tum- 
blers, and  although  not  quite  so  much  skill 
osay  be  required  for  its  manulkotnre,  yet  the 
look  of  Tann  and  Sons,  which  requires  that 
the  tumbler  should  be  raised  considerably 
beyond  its  proper  height  in  order  to  throw 
the  detector,  may  be,  for  that  reason,  the 
more  really  useftil  lock.  It  seems  that 
detectors  generally  should  neither  be  too 
readily  thrown  nor  too  readily  adjusted. 

Messrs.  Tann  and  Sons'  guarded  tumbler 
locks  are  also  provided  with  a  '*  flange,"  or 
"  guard,"  aflixed  at  right  angles  to  the  edge 
of  one  or  more  of  the  "  tumblers,"  thereby 
covering  and  entirely  protecting  the  edge  of 
the  '*  immbler,"  abooe  it  from  the  action  of 
a  *'  pick,"  and  supposing  all  the  **  tum- 
blers'' but  this  one  to  be  successfully  raised, 
the  bolt  could  not  be  moved. 

It  is  very  desirable  that  keys  should  be 
made  as  small  as  possible,  consistently  with 
the  power  required,  that  they  may  be  con- 
veniently carried  in  the  pocket ;  and  these 
locks  are  distinguished  in  this  particular. 


the  heavy  bolts  being  first  shot  by  a  handle 
in  the  door. 

Where  the  workmanship  of  locks  is  very 
fine,  smsll  keys  can  be  made  to  shoot  large 
bolts,  as  is  beautifully  exemplified  in  the 
lock  exhibited*  by  M.  Orangoir,  2  inches 
thick,  10  inches  long,  and  6  inches  deep, 
having  a  bolt  of  If  inch  by  1^  inch ;  this 
bolt  is  shot  out  two  inches  at  two  revolutions 
of  the  key»  the  key  being  only  1  ineh  long, 
and  one-eighth  of  an  inch  thick,  the  handle 
ring  half  an  inch  diameter,  and  the  stub  of 
the  key  is  only  one-sixteenth  of  an  inch 
long;  the  whole  being  no  longer  than  a 
small  watch  key. 

The  lock  exhibited  by  Messrs.  Barron  and 
Son,  with  eleven  tumblers,  appears  to  cor- 
respond very  materially  in  principle  with 
those  by  Messrs.  Chubb;  the  original 
patent  being,  however,  for  a  lock  with  two 
tumblers  moving  in  a  racked  bolt,  these 
tumblers  placed  in  different  radii,  and  the 
key  *«  bitted"  accordingly.  In  both  cases, 
the  bolt  is  released  by  the  raising  of  tum- 
blers to  a  certain  height.  The  detector  is 
also  regulated  by  the  proper  key  when  it  has 
been  thrown. 

The  detectors  of  the  lock  exhibited  by 
Mr.Oibbons  are  upon  the  same  principle. 
Thoee  made  by  Mr.  Woolverson  are  distin- 
guished by  the  delicate  poishug  of  the  detec- 
tor, by  whidi  it  is  rendered  very  suscep- 
tible. 

An  apparently  superior  method  of  **  de- 
tection" is  affoided  in  the  lock  cODstmcted 
by  Mr.  Hufier.  If  a  false  key  is  inserted, 
it  is  Immediately  secured  by  a  revolving 
wheel  immediately  behind  the  face  of  the 
lock,  dosing  the;  keyhole  entirely ;  the 
lock  is  provided  with  a  second  keyhole, 
haring  a  series  of  "sliders,''  which  sre 
opersted  upon  by  the  true  key  to  rdease 
the  false  one. 

In  this  lock,  and  also  in  that  exhibited  by 
Mr.  Poster,  there  is  a  curious  arrangement 
for  '*  protection"  as  well  as  "  detection," 
for  on  attempting  to  tamper  with  them, 
Umeete  are  shot  from  the  sides  of  the  key- 
hole, calculated  to  inflict  considerable  in- 
jury on  the  hand  that  would  invade  it. 

Mr.  Cotterill's  locks  are  made  very  scien- 
tifically, being,  in  fact,  fitted  to  the  keys, 
which  are  all  cut  unlike  one  another ;  the 
key-cutting  machine,  Mr.  Cotterill  asserts, 
is  constructed  on  the  scale  of  a  million  to 
the  inch,  two  keys  only  being  cat  whilst  the 
msehine  is  in  one  position.  If  the  locks  are 
made  upon  a  scale  equally  exact,  it  would 
appear  that  the  alteration  in  the  size  of  the 
keys,  from  veariaiUm  qfthe  wetAher{f)  must 
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iiiooii¥«ii«i%  aliMl  their  Mtton,  aai  tint 
a  kef  which,  at  a  temperature  of  iif,  wooUl 
IMBi  the  lock,  woald,  if  raiMd  to  70"",  throw 
the  AeteotoFy  which  ia  '*  eaiiljr "  roleaaed  in 
the  ordinary  way.  It  ia  very  desirable  that 
keys  shoald  be  varied  in  Biie»  altfaongh  the 
valae  of  the  difference  does  not  eoosiat  ift 
itf  minuteneat. 

Mr.  Cofcterill  Ifio  iome  very  high  taitl- 
moniali  frona  practical  engineera  and  ma- 
ohiniata  in  reference  to  the  general  oonetrae* 
tion  of  his  looks ;  and  from  the  indentation 
in  the  key  being  so  varied  in  depth  and  in- 
clination, it  woold  be  eitreasdy  difficnlt  to 
take  on  accurate  impression. 

The  locks  eihibited  by  Mr.  Taylor,  called 
'*  Improved  Balance«detactor  Lever  Locke," 
have  no  detector,  although  called  by  the 
name  (and  perbapa  they  are  aa  well  witbont). 
The  tnmblers  are  capable  of  variation,  by 
which  a  great  many  '*  changea  may  be 
rnng,"  amoanting  in  one  lock,  it  ia  aaid,  to 
two  million.  The  permotation  principle, 
however,  is  not  contained  in  the  key. 

Messrs.  Gray  and  Son's  may  alao  be  cailsd 
a  *'  permntating"  lock,  the  oonatmetion  ad- 
mitting of  infinite  Tariations;  in  the  »peei- 
men  exhibited,  to  which  the  prise  medal  of 
the  Royal  ScoUiih  Society  of  Arts  waa 
awarded  in  I860,  there  are  two  bolts,  each 
operated  open  by  a  different  set  of 
**  plsyers ;"  the  lock  bss  foar  players  for  one 
bolt,  and  three  for  the  other  i  and  the  dis- 
tinct poaitlonsin  which  theee  players  may  be 
placed,  by  fine  workmanship,  is  said  to  be 
thirty  for  each  player ;  end  the  committee 
of  the  Society  report  that,  allowing  thirty 
diatinct  positions  for  each  player,  the 
number  of  difbrent  locka  whieh  might 
be  oonstruetod  would  be  upwards  of 
22,540,000,000,000,000,000,000,000,  thus 
affording  security  against  false  ksys  t  these 
locks  have  at  present  only  been  made  for 
bank  safes,  in  which  eeso  tiie  else  is  gene- 
rally about  20  inchea  square.  A  12. 
lever  lock  of  this  description  would  coet 
7L  10s. 

Mr.  Parke's  beautiful  padlock  is  a  modifi* 
cation  of  the  Bramah  Slider  Lock. 

The  Lever  Bolt  Safety-lock,  exhibited  by 
Windle  and  Blyth,  is  very  peeuUar;  in 
addition  to  racked  tnmblers,  it  has  a  set  of 
*•  lever  bolt  guards."  The  key  is  in  two 
connected  pieces  ;  the  '*  nose  swii "  is  pro- 
vided with  a  *'  bit "  on  one  side,  and  the 
handle  part  with  a  "  bit "  on  the  other  side; 
the  key,  being  placed  in  the  keyhole,  on 
being  partly  turned,  assumee  a  different 
shape,  and  in  this  condition,  by  one  bit, 
withdraws  the  ''bolt  guards,*'  whilst  the 
other  shoots  the  bolt  itself. 

The  peculiar  principle  is  alto  observable 
in  the  key  of  the  lock  manufactured  by 


Bryden  and  Sons,  which  oxtenda  ontwaria 
after  it  is  inaeited  In  the  koyholo,  operating 
upon  diatant  *'  playera."  An  eesential  put 
of  the  key  is  alao  made  removeable  at  plan- 
eure,  without  which  the  key  is  ueeleea. 

The  elaborate  keyholes  observed  in  soma 
of  the  old  locks  are  abandoned  in  tboaa  of 
modem  datei  and  thua,  the  form  of  the 
key  being  more  eimple,  its  iasitatlon  ia  per> 
hapa  facilitated,  and  at  the  same  tiau  the 
lock  ia  more  readily  examined  by  a  reflector. 
A  beantif  ally  worked  apecimen  of  a  key  and 
keyhole  waa  exhibited  by  Mr.  Baab;  and 
this  may  poeaibly  suggeet  the  idea  of  grsnter 
precaution  againat  tlw  imitation  of  kayo— 
their  jrosiest ion  for  a  time  by  a  good  work* 
man  being  all  that  Is  required  for  a/ae-etmslt 
to  be  produced.  Such  a  key  aa  that  abovn 
referred  to  would^  however,  be  exoeadingiy 
difiloult  to  copy. 

Where  it  ia  not  required  that  doors  ahonU 
be  hieked  frmn  both  sides,  there  ia  little 
advantage  in  having  a  keyhole  lArouyA; 
this  only  causing  the  lock  to  get  eooner 
dirty,  by  the  conatant  current  of  air  eany- 
ing  dust  into  it.  The  tampering  with  a  kof 
with  burglars'  nippers,  on  the  outside  of  n 
door,  is  prevented  by  the  **  eefety  key,"  ax- 
hibited  by  Mr.  Henley,  the  end  or  point  off 
whieh  is  made  to  turn  upon  a  pin,  ao  that 
the  **  nippera  "  are  uaelees. 

Messrs.  W.  and  J.  Lea  have  Invented 
some  very  useful  little  key-reets,  oonabting 
of  a  brsss  bracket  about  an  inch  aquaiu,  to 
which  are  attached  two  pliant  pieoee  of  ateel, 
curved  to  receive  the  barrel  of  the  key ; 
theee  mey  be  screwed  up  in  a  cabinet  or 
doeet,  one  under  the  othisr,  and  keya  fixed 
and  removed  in  a  moment,  thua  adalttlag 
of  more  compect  arrangement  than  the 
ordinary  hooks ;  prices,  aceoiding  tn  else, 
4s.  6d«  to  9s.  per  dosea. 

The  splendid  look  exhibited  by  Mr. 
Downee  must  not  be  overlooked ;  its  me- 
chanism is  peculiarly  beautiful,  and  for 
strength  and  security  is  very  valudile  ;  It  b 
to  be  placed  upon  the  centre  of  the  door, 
shooting  three  bolts  from  each  aide,  theee 
twelve  bolts  are  secured  by  **  rieing  bolte," 
worked  by  spiral  springs,  the  **  rising 
bolts,"  also  secure  four  **  fly  bolts,"  which 
are  confined  by  two  eUlptie  apringe;  the 
key  is  in  the  form  of  e  eroee,  end,  by  meaaa 
of  a  number  of  **  secret  wards,"  fbroee  the 
'*  fly  bolts  "  from  their  faatenings,  at  the 
same  time  working  an  eccentric  lever  wheel, 
by  which  the  twelve  bolts  are  thrown.  Hie 
key  cannot  be  withdrawn  until  the  lock  is 
lutened.  A  loek  on  this  principle  might 
be  also  made  for  bank  outside  doora,  ahoot* 
ing  two  long  bolts,  one  up  and  one  down. 
For  a  door  three  or  four  feet  wide,  and 
high,  the  price  would  be  18/.  or  201. 
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At  •  spefiimen  of  foreign  mraQ^Mtar*, 
^  lock  ezbibited  by  M.  Bergttrom  is 
worthy  of  «fctentioQ|  and  alfchoogh  of  roagh 
exterior,  on  being  opened,  the  interior 
work  is  fonnd  to  be  extremely  good.  It  has 
eight  tnmblen,  and  is  without  detector; 
prices/. 

Leittr  Zoeit.  — The  principle  of  these 
locks  is  Tery  fully  carried  out  on  the  Con- 
tinent; most  of  their  iron  safes  being  fitted 
with  them.  In  some  of  these,  several  alpha- 
bets are  used,  and  by  this  means  an  almost 
endless  '*  permutation"  is  obtained.  These 
locks,  when  of  a  common  description,  are 
anything  but  safe.  From  reposing  confi- 
dence in  the  sscre^  of  the  lock,  less  care  is 
naturally  taken  of  the  key,  which  being  im- 
properly obtained,  the  lock  may  not  nnfre- 
queatly  be  opened  by  attaching  a  weight  to 
one  side  of  the  key,  and  scTerally  turning 
round  the  ringi  until  their  correct  position 
is  ditcorered.  The  continental  locks,  how- 
ever, are  of  most  excellent  construction,  but 
it  is  quite  possible  that  if,  in  haste,  a  person, 
after  hariog  locked  the  door,  should  forget 
to  disconnect  the  letters  of  the  secret  word, 
the  **  lesame'*  may  be  discovered. 

This  subject  must  not  be  concluded  with- 
out an  expression  of  astonishment  and  ad- 
miration at  the  exceedingly  curious  principle 
adopted  in  the  locks  of  Mr.  Uobbs'  inven- 
tion, manufactured  by  Day  and  Newell,  and 
those  of  Mr.  6.  Shmedlier,  of  Vienna;  here 
the  **  permutations*'  are  not  caused  by  any 
variations  iu  the  construction  of  the  locks, 
but  are  produced  by  the  action  of  the  key. 
It  is  pretty  well  known  that  the  part  of  the 
key  corresponding  with  that  which,  in  other 
keys,  is  usually  termed  the  bit,  is  in  these 
keys  formed  of  %  number  of  flat  rings  of  iron 
of  various  sises — the  relative  position  of 
these  rings  csn  easily  be  altered,  by  remov- 
ing the  end  of  the  key.  In  the  process  of 
locking,  the  keyybrms  the  loci  according  to 
ite  own  ahopc,  and  then  no  other  key  will 
open  it.  The  process  by  which  this  is  ac- 
•ompliahedisnoteasilyunderstood,  much  less 
easily  described  ;  a  set  of  steel  bars  or  pistes 
is  operated  upon  by  the  rings,  which,  in  the 
passage  of  the  key,  sre  thrown  into  certain 
oorrtsponding  positions.  The  key  may  be 
varied  almost  infinitely,  and  a/aC'CimUe  look 
will  be  produced. 

8qfe9» — For  the  purpose  of  awakening 
attention  to  the  importance  of  locks  and 
j^es,  it  may  be  suiuble  here  to  quote  a 
passage  from  the  Banieri*  Mogoxme  for 
April,  1845 : 

*'  In  a  country  where  a  large  class  subsist 
by  robbery,  and  where  the  means  of  effect- 
ing it  secnraly  is  the  constant  study  of  skil- 
ful and  ingenious  thieves,  the  only  means  of 
baffling  them,  and  of  protecting  the  ordinary 


depositories  of  valathles  Ifo^i  th«r  Meniow 
attacks,  are  to  call  in  the  aid  el  the  greatest 
mechanical  akill  with  respeot  to  locks  and 
fastenings,  and  to  exercise  unceasing  cave 
and  vigilance.  The  bank  robberiea  during 
late  yeara  show  that  they  have  been  planned 
with  extraordinary  sagacity,  and  have  been 
effected  with  a  degree  of  skill  which  proves 
that  they  are  not  undertaken  by  ordinary 
thieves.  The  Urge  amount  of  money  which 
the  housebreskers  are  confident  of  obtainutg 
in  the  case  of  a  suooesslul  burglary  at  a 
bank,  induces  them  to  set  with  a  d^ree  of 
skill  and  caution  proportionate  to  Uie  ex* 
pected  booty,  and  it  is  for  this  reason  that 
an  unsuccessful  attempt  to  rob  a  bank  is 
seldom  heard  of;  when  "  a  set"  is  made  at 
a  bank,  every  information  is,  in  the  flnl 
place,  sought  for  by  the  burglars  of  *the 
means  of  security  adopted,  and  it  haa  been 
ascertained  that  many  weeks,  and  even 
montlu,  have  been  occupied  in  thia  manner. 
Attempta  are  made  to  tamper  with  tlie  ser- 
vants, and  an  acquaintance  is  formed,  if. 
Kssibk,  with  some  of  the  female  domestics. 
,  upon  inquiry,  it  is  found  that  the  means 
of  security  are  so  numerous  and  inviolaUe 
as  to  give  no  chsnce  of  success,  the  matter 
is  quietly  dropped ;  but  if  any  opportunity 
presents  itseltt  no  time  is  deemed  too  long 
to  wait  for  the  proper  moment  when  the 
bank  may  be  entered,  the  misnamed  «|/t,  or 
MtronQ'TOomt  be  opened,  and  a  clean  sweep 
made  of  all  the  convertible  securities  and 
money  it  may  contain.'' 

The  discoveries  in  chemistry  have  done 
much  to  promote  security  from  fire;  and 
the  sides  of  safes,  when  constructed  with 
highly  non-conducting  chemical  prepem« 
tions,  are  capable  of  withstanding  a  great 
amount  of  heat  for  considerable  periods* 
Many  persons  have  been  surprised  at  the 
amaxing  thickness  of  the  safe  exhibited  by 
Mr.  Leadbeater.  This  thickness,  of  nearly 
12  inches,  is  not  generally  necessery,  and  is 
intended  for  eases  where,  for  convenience,  it 
may  be  placed  in  the  centre  of  a  warehouse 
containing  large  quantities  of  inflammable 
matter;  the  sides  are  filled  with  non-con* 
d  actors.  A  safe,  similar  to  that  exhibited, 
affording  6  cubic  feet  of  clear  spac^  inside — 
viz.,  36  inches  high,  24  inches  wide,  and  12 
inches  deep— would  be  100/.  Mr,  Lead- 
beater would,  however,  furnish  a  safe  3  inches 
thick  at  all  parts  for  75/.  He  has  supplied 
several  banks  with  safes  of  this  description, 
including  London  and  County  Bank,  Royal 
British  Bank,  Messrs.  Walter,  Haverford? 
west,  Mr.  Adams,  Ware,  &c. 

No  one  should  purchase  a  fireproof  safe 
without  first  reading  the  interesting  pamph- 
let of  fireproof  statistical  detail,  published 
by  Messrsi  Miloer  and  Son,  safe  manufao- 
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taren,  witb  fall  ptrUenUrt  of  their  patent 
priDciple,  which  it  founded  upon  the  use  of 
chemicftl  non-oonductorSi  together  with  the 
Ufe  of  water,  which,  in  case  of  fire,  hj  ita 
gradnal  conTeraion  into  Taponr,  haa  a  power- 
ful inflaence  in  reaiating  heat.  The  coat  of 
an  ontaide  aisce  banker'a  aafe,  6  feet  aqnare 
and  8  fbet  deep,  would  he  200/. 

The  patent  fireproof  atrong-room  of 
wrought-iron  ia  particularly  worthy  of  at- 
tention. Thia  ia  ezhihited  by  Mr.  Marr, 
whoae  peculiar  auoceaa  in  the  construction 
of  his  locks  haa  been  already  alluded  to. 
Thia  room,  or  safe,  ia  6  feet  cube,  and  the 
aidea,  4  inchea  thick,  are  made  upon  chemi- 
cal principlea  of  reaiatance. 

Mr.  Marr'a  workmanahip  ia  distinguiahed 
by  stability  and  care  in  ita  execution,  and 
hia  aafea  are  need  by  aome  of  the  first 
bankera  in  the  country.  One  of  theae  waa 
taken  red-hot  from  the  ruina  of  the  Royal 
Exchange,  in  1838,  when  the  documents 
contained  were  found  in  a  state  of  perfect 
preaerration. 

The  fireproof  safe  of  Mr.  Kolesch,  from 
Stettin,  is  singular  in  appearance,  no  key- 
holea  being  Tisible,  and  the  locks  are  so 
arranged  that  they  cannot  be  opened,  with 
the  right  key,  by  any  one  unacquainted  with 
the  secret.  These  tecrett  appear  generally 
objeetionsble  on  the  ground  that  great  reli- 
anoe  may  be  placed  upon  them,  whilst  all 
the  while,  perhaps,  their  existence  is  known 
and  understood,  although  the  party  interested 
may  not  be  aware  of  it.  The  price  of  thia 
safe  u  %%l  10a. 

A  beautifol  iron  aafe  waa  exhibited  by 
Mr.  Amheim,  from  Berlin;  this  is  especially 
adapted  for  a  money  safe,  on  account  of  ita 
great  strength.  It  is  fitted  up  with  iron 
drawers. 

The  aplendidly  bumiahed  safer  by  Som- 
mermeyer  and  Co.  ia  Tcry  attractive  and 
finely  exeeuted,  as  are  alao  those  of  M.  Vers- 
taen  and  M.  PanbUn,  from  Paris.  In  these 
the  fireproofing  consists  in  the  side  being 
constructed  of  double  iron  with  wood  be- 
tween; this,  aa  a  slow  conductor,  ia  Tery 
well,  although  not  equal  to  the  chemical 
combinations  in  English  safes.  The  price 
of  the  two  safea  exhibited  by  M.  Yerstaen 
are  80/.  and  140/. 

Wilder'a  Patent  Salamander  Safes  seem 
to  posaesa  an  equal  notoriety  in  America 
with  Milner'a  aafea  here.  A  yery  long  list 
of  testimonials  ia  presented  in  their  favonr, 
and,  on  many  occasions,  theyhaTC  been  sub- 
jected to  serere  fiery  tests.  The  price  of  the 
small  specimen  exhibited  is  40/. 

XocAt,  and  especially  Mf«t,  being  consi- 
dered aa  amongst  the  moat  important  artidea 
In  the  Exhibition  connected  witli  banking, 
win,  it  ia  thought,  justify  thehr  huTing  been 


thua  somewhat  lengthily  discntaed ;  it  mutt, 
however,  be  obaenred  that  the  *'  aafea "  of 
the  Great  Exhibition,  at  a  whole,  are  dis- 
tinguished rather  by  ornament  and  beautifbd 
workmanship  tlian  by  stability  and  pnustleal 
utility  for  banking  purpoaea ;  they  are  too 
small  and  they  are  too  handsome,  and,  as  a 
consequence,  they  are  (proportioned  to  the 
accommodation  atforded)  far  too  eostly. 

Chemical  compounds,  which  are  prepafed 
with  great  labour  and  expense,  are  extremely 
▼alnable  for  safea  when  these  aafea  are  liable 
to  be  expoaed  to  fire ;  bat  when  the  property 
to  be  aecured  is  so  raluahle  aa  in  banks,  it 
may  be  desirabfe  to  Incur  some  alight  inoon- 
Tenienoe  to  place  it  in  a  poHiUm  which  is  in 
itself  fireproof.  It  is  therefore  suggested 
that  bankera'  safes,  eapecially  money  aafies, 
should  always  be  tinder  groiund.  If  this 
cannot  be  arranged,  then  they  ahould  hare 
fireproof  fioora  aboye  and  under  tiiem, 
and  be  so  placed  that  a  paasage  or  space 
ahould.  run  round  or  about  them,  and 
that  no  wooden  fittings  or  fumitun  ooeopy 
the  intermediate  space.  The  aafe  wall 
ahould,  of  course,  be  oonatmcted  of  stone 
and  iron.  The  next  wall  to  it  might  be 
built  of  hollow  bricks,  or  these  hollow  bricks 
filled  with  sand.  A  safe  by  this  means  must 
be  entirely  fire-proof,  and  if  arranged  at  the 
time  of  building,  might  be  but  a  alight  ex- 
pense. In  case  auch  a  room  was  pn^KMed 
to  be  built,  as  an  addition  to  a  bank,  the 
fioora  being  already  made,  a  aecurity  from 
fire  might  be  obtained  by  adopting  Mr. 
Maebay's  iuTention.  Thia  consista  of  *'>kit- 
hle  headi*'  attached  to  the  enda  of  pipes 
leading  fram  a  cistern  of  water,  or  a  con- 
stantly-charged main  ;  the  pipe  ia  made  to 
terminate  in  sereral  of  these  sealed  "yMMt 
headw*'  which  may  be  placed  in  any  dedred 
position.  In  caae  of  fire,  if  the  beat  ia 
raised  to  a  certain  height,  these  heads  are 
fused,  and  the  water  immediately  gains  yent 
and  deluges  the  surrounding  parta.  If  for 
the  mere  security  of  bookt,  the  atone  walls 
might  be  dispensed  with,  and  the  brick  nsed, 
as  it  seems  hardly  necessary  that  a  book-. 
aafe  ahould  be  made  apecially  thief -proof 
The  strong-room  just  described  will  be  prin- 
cipally suitable  for  those  books  of  annlaaMs 
character  which  have  been  filled.  Thoae 
mutt  be  kept  dry,  which  is  not  easy  in  the 
case  of  papen  confined  for  yean  under 
ground,  except  by  constant  fires;  and  al- 
though Mr.  CliiTord's  yaluable  inyention  for 
restoring  books  and  papen  may  do  mtmeh,  ft 
is  a  better  plan  to  preoent  the  necessity  for  ita 
use.  Although  the  "  strong"  room  roentifm- 
ed  aboye  may  be  deemed  a  sufficient  aecnrity 
for  cTcn  yalusble  books  when  filled,  and  on 
account  of  ita  anperior  dryneaa  be  preferred. 
It  seems  that  books  fn  mee  dionld  be  kept 
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beyond  the  poftibflity  of  fire,  as  mueh  ai 
biUa  and  bank  notea.  These,  therefore, 
should  go  below,  and  for  this  parpose,  it  is 
SQfcgested  that  a  cellar-room  or  well,  lined 
and  arched  with  Ridf  ways'  hollow  bricks, 
shonld  be  eonitmcted,  and  for  convenienee, 
as  nearly  in  the  centre  of  the  bank  as  pos- 
sible, hsTiog  a  square  openinfp  at  the  top, 
some  distance  nndemeath  the  floor.  That 
a  onbical  frame,  or  cage,  of  flat  bar  iron 
should  be  formed  to  correspond  in  sise  with 
the  opening,  a  powerfal  tackle  and  windlass 
being  fixed  aboTO  it  This  *'  cage"  might 
then,  by  means  of  '*  sliding  bars,"  be  raised 
and  lowered  through  the  opening  into  the 
room  below.  One  side  of  this  cage  shonld 
be  open,  into  which,  when  drawn  np  lerel 
with  the  floor,  a  barrow  might  be  wheeled, 
oontaining  the  books  in  daily  constant  use. 
The  three  other  sides  might  constitute  a 
scries  of  book-shelves,  externally  accessible 
for  those  books  most  frequently  referred  to 
by  clerks  in  its  immediate  ricinity.  If  the 
hollow  bricks  were  not  found  sufficient  to 
keep  the  room  from  damp,  a  stream  of  hot 
air  from  a  flue  might  be  occasionally  driTcn 
through  it.— >jlfr.  GranmUB  Sharp* 9  Prize 


pnaaiRVED  mbats  and  m bat-biscuit. 

Preserved  meats  are  out  of  favour  just 
now.  We  hear  of  littla  except  condemned 
canisters,  which  the  Admiralty  unfortunately 
have  in  store.  It  is  the  more  proper,  then, 
to  stHte,  that  the  evidence  before  the  Jury 
(Great  Exhibition)  went  to  show  that  it  is 
possible  to  preserve  meat  in  canisters  with- 
out undergoing  any  change,  for  a  great 
length  of  time.  We  had  hashed  beef,  which 
was  excellent,  dated  back  to  1836 ;  we  had 
boiled  beef  fifteen  years  old,  preserved  in 
canisters,  and  many  other  specimens,  none 
of  which  were  changed.  It  Is  clear,  there- 
fore, that  the  canister-process  of  preserving 
is  good,  provided  you  keep  a  sharp  eye  on 
the  contractors,  and  upon  those  who  act 
under  them. 

But  what  is  more  important  than  all  other 
preserved  provisions,  is  the  meat  biscuit  in- 
troduced among  the  American  exhibitions 
from  Texas,  by  Mr.  Gail  Borden.  We  were 
told  that  its  nutritive  properties  were  of  a 
very  high  order ;  it  was  said  that  ten  pounds 
weight  of  it  would  be  sufficient  for  the  sub- 
sistence of  an  active  man  for  thirty  days — 
that  it  had  been  used  in  the  American  Navy, 
and  had  been  found  to  sustain  the  strength 
of  the  men  to  whom  it  had  been  given  in  a 
remarksble  degree.  Statements  "were  made 
to  US,  which  have  since  been  corroborated, 
that  it  would  keep  perfectly  well,  without 
diange,    under    disadvantageous    clrcum- 


sianoes.    Colonel  Sumner,  an  officer  in  the 
United  States  Dragoons,  who  had  seen  It 
used  during  field  operations,  says  he  is  sure 
he  could  live  upon  it  for  months,  and  retain 
his  health  and  strength.    The  inventor,  he 
says,  names  five  ounces  a  day  as  the  quan- 
ti^  for  the  support  of  a  man  ;  but  he  (Co- 
lonel Sumner)  could  not  use  more  than  four 
ounces,  made  into  soup,  with  nothing  what- 
ever added  to  it.    The  substance  of  these 
statements  may  be  said  to  amount  to  this, 
that  Borden's  meat-biscuit  is  a  material  not 
liable  to  undergo  change,  is  very  light,  very 
portable,  and  extremely  nutricious.    A  spe- 
cimen placed  in  the  hands  of  Dr.  Playfair 
for  examination,  wss  reported  by  him  to 
contain  32  per  cent  of  flesh-forming  prin- 
ciples ;  for  it  is  a  composition  of  meat — the 
essence  of  meat,  and  the  finest  kind  of  flour. 
Dr.  Playfair  stated  that  the  starch  was  un- 
changed, that,  consequently,    there    could 
have  been  no  putrescence  in  ttie  meat  em- 
ployed in  its  preparation,  and  that  the  bis- 
cuit was  '*  in  aU  respecU  excellent."  It  was 
tasted— I  tasted  it—the  Jury  and    others 
tasted  it;  and  we  all  found  nothing  in  it 
which  the  most  fastidious  person  could  com- 
plain of ;  it  required  salt  or  some  other  oon- 
diment,  as  all  these  preparations  do,  to  make 
them  savoury.    This  meat>4)iseuit,  as  I  said 
just  now,  was  reported  to  be  capable  of 
keeping  well-*and  this  might  well  be  true — 
because  no  foreign  matter  bad  been  intro- 
duced into  its  composition ;  there  was  no 
salt  to  absorb  moisture,  and  nothing  else  to 
interfere  with  the  property  of  flour,  or  of 
essence  of  meat.    These  biscuits  sre  pre- 
pared by  boiling  down  the  best  fresh  beef 
that  can  be  procured  in  Texas,  and  mixing 
it  in  certain  proportions  with  the  finest  flour 
that  can  be  there  obtained ;  it  is  stated  that 
the  essence  of  five  pounds  of  good  meat  is 
estimated  to  be  contained  in  one  pound  of 
biscuit.    That  is  a  material  of  the  highest 
value   there  can  be    no  donbt;    to    what 
extent  its  value  may  go,  nothing  but  time 
can  decide;  but  I  think  I  am  justified  in 
looking  upon  it  as  one  of  the  most  important 
substances  which  this  Exhibition  has  brought 
to  our  knowledge.    When  we  consider  that 
by  this  method,  in  such  places  'as  Buenos 
Ayres,  animals  which  are  there  of  little  or 
no  value,  instesd  of  being  destroyed,  as  they 
often  are,  for  their  bones,  may  be  boiled 
down,  and  mixed  with  the  flour  which  all 
such  countries  produce,  and  so  converted 
into  a  substance  of  sucli  durability  that  it 
may  be  preserved  with  the  greatest  easf ,  and 
sent  to  distant  countries,  it  seems  as  if  a 
new  means  of  subsistenoe  was  actually  offered 
to  us.    Take  the  Argentine  Republic,— take 
Australis,  and  consider  what  they  do  with 
their  meat  there  in  times  of  drought  when 
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Ihar  CMMt  Irt  rid  of  It  wblkt  it  i>  FrMh,— 
UuT  majp  boil  it  dami,  ind  mix  the  wnaea 
■ith  floor  (ind  we  know  Ibsf  tui*  th*  Inut 
in  tbe  world),  and  lo  priptra  t  iuWUdeb 
tbat  oin  ba  prcMrrad  far  llmM  Bbeu  feod  li 
not  ID  pleutifali  or  ibbI  to  ooantiin  wh«i« 
it  It  ilaifi  mora  diSloalt  to  proanrs  Tood. 
b  Dal  thii  ■  ftj  grwt  |bId  ? — Pn^auor 
iMila^—Ltef.  Sn.  ef  Art: 

Driti  Vtfttatlt,^PlB»laint,  CabUgu, 
If- 
tn  Haileo,  dried  pUntilni  «it«r  Urfalj 
hto  tbe  DODiBiDptiaD  of  tba  people  In  the 
minlni  dlitriet*.  Oi'.td  planUlBi  pousH 
MHldenbl*  nntritlT*  rilia,  ud  *re  iI 
tbi  •■!>■  tine  ciendtnglf  Bgreable  to 
th*  pttite,  vhila  (bij  ir*  ehup  uid  suj 
to  pripara.  Bat  wlut  1  woMid  aare 
■apMially  laanliom  in  mpeot  at  tbim 
U,  that  tha  planUIni  wbiob  lis  tbue, 
perfcetlf  iireal,  Ksd  bMlng  nndargone  no 
malsriil  obing*  «bi(««er  op  to  Uw  proMDt 
time,  wers  aaut  iala  a  baggiga-wirabooH  at 
Woolwlob,  in  tbe  raar  1636,  and  bad  thare 
baan  ljln|  till  tbej  wan  tronaremd  to  tba 
Bibibitian  bnUdlDg.  So  tbat  it  ippain 
tbat  dried  plantalni  era  aot  oaif  aicHdlD|lT 
good  to  aat,  and  bighlj  nnkrltiTe,  bat  hate 
tba  proparlf,  which  nanjr  aoob  aabitanoei 
do  not  piMHii,  of  keeping  for  a  mj  loag 
tlair,— a  faot  that  ihould  intereat  thoie  who 
dail  in  flgi,  and  ilmilar  artielei,  whloh  are 


apt  to  baooma  Bltj,  and  4tj,  »mi  to  ipallt 
to  tba  Idii  of  Ihow  who  om  than.  It  ia 
oertaia  Ibal  there  li  no  good  properly  Im- 
longing  to  iha  fig  whieh  do«a  BOt  alaa  baloaf 
tu  ibe  dried  plantain,  it  appaara  from  tba 
atataBanli  at  Coloael  ColqnIuMUi,  to  wkoai 
wB  owe  our  knowledge  •(  tbe  prapantkM, 
thai  *ucb  dried  plantaioa  aan  be  prepared  In 
Maiico,  and  aold  ia  Bnrapa  (nt  thi^apaBae 
a  pound,  allowlnt  10  per  ent.  pioflt,  asp- 
poaiag  thaia  ia  no  dntj  an  tbeir  iisparti 

The  Great  Bihihitien  eeatainad  alao  aMH 
eiasplea  of  dried  Tegatablaa,  prepared  b]r 
whalia  called  Mauon'a  prooaaa.  The  node 
ef  iiriparing  Ibeaa  legatablea  ia  ahortif  •■ 
folldwa  I — the;  are  dried  at  a  ctrlalB  ta»pa- 
Talora  (from  10t°  to  11B°),  wbiob  li  «aittat 
*e  lew  aa  to  oanaa  tbem  to  drj  alewlf  nor  ae 
high  aa  to  oanae  theta  to  drj  too  q^Uy  ; 
If  tba  laat  bappani.  tliaj  aeqnira  a  bamt 
iMta,  wbiob  dealroyi  Ibair  qaalitj.  Th^ 
loaa  from  B7  to  B9  par  eent.  of  their  water, 
or  aeTcn-elghtba  of  their  oHgiaal  wetght; 
after  wUdi  tbejr  are  foroiblf  pnaaed  into 
oakaa,  and  are  raadj  for  nae.  I  aiw,  a  ja>r 
(go,  the  original  of  a  letter  fro*  the  eaplaiw 
of  tba  Ailrtlatt,  a  Freneh  Teaaet  at  war, 
■peaking  in  Ihe  higheit  terma  of  the  aapply 
of  tbeae  Tcgetablai  foi  Ibe  uaa  of  that  TeMal 
daring  her  voirage  i  the  French  naTj  geDO- 
rallf  mention!  tbem  In  the  moat  favoaraUe 
Isrnii,  and  no  reaion  appoan  for  donbtiB| 
■nob  italcmenta, — Pr^^Mar  LattUf, 


{•  Bewec.  tt  Bt.  K«Mi,  Hnnllnt 

n,.  I. 


Fig>  1  ia  a  rront  ekvatlon  of  thia 
UoTC;  fig.  fi  anolhar  •levUioD  with  tba 
door*  opm  I  and  fig.  S  a  top  plan,  A  A 
■n  the  oompartiHiiti  for  holdlog  tbe 


•rtiolei  to  be  cooked ;  B  B  are  the  g**- 
buroen;  and  CC,  tbe  pipei  bf  which 
the  gaa  ia  aapplied  to  th«Ri.  D  D  are  ft 
tet  of  atuda  wbiob  pr^f^t  upward  fniM 


the  upper  aurfkee  of  Ihe  top,  md  nfaleh 
ierre  u  supports  for  any  bailins  appa- 
nlus.  S  £  &re  the  burners  for  he«t[ng 
8DCh  bailing  appintua.  The  outer  caie, 
FF,  U  well. as  the  doon,  have  aa  alr- 
■pM»e  Id  them,  to  ppesfrye  the  he*t, 


■  Aliaa>.-<-WH*I.B«0>B. 

1  haieniit  toipiak  of  a  iubitancfl  which. 
tbongh  eommDnlj  called  "  whalebone,"  hat 
uothlng  of  the  nature  ol  bone  in  <t,  bat  li 
ID  ilbuminoai  tiiiue,  nnrly  allied  to  hair 
and  brletlei,  both  In  |ta  cbemlcal  and  iltat 
propertiei  and  Iti  mode  of  dsTelopmenL 

or  all  the  creitnret  which  man  hii  inb- 
dqed  toi  hl>  adimtagB  and  nra,  (bat  whlob 
iorpauei  tir-rj  other  animal  In  bulk,  and 
•hioh  Utci  ia  ao  Blemeut  uoAtted  for  man'i 
eilitenoe,  might  be  anppoHd  to  be  the  laat 
that  he  iroald  ha«B  the  andacilT  to  itCaek  or 
tba  power  to  oTercome.  Tbe  great  wbalei 
that  "  tempeit  the  ocean"  are  able,  at  many 
initanoei — and  *  veiT  recent  one — ban 
fhown,  to  ittve  In  the  bottom  of  a  iblp  by  > 
blow  of  thair  mnute,  and  crank  a  boat  b;  a 
nip  of  (heir  jawa,  ai  eaiy  al  we  wonld  a  not. 
"  SI  ana  robora  norlnt  1"~-if  tfaej  did  bnl 
know  tbeir  ttrength,  and  how  to  nan  It,  pnr- 
anit  wonld  be  In  rain,  and  wbalei  woold 
bec»me  the  moat  dreadeil  instead  of  tbe 
moat  eoTeled  of  tbe  deniieai  of  tbe  deep. 

The  cetaceana,  whidi  afford  the  whale- 
bone, or,  mora  properly,  baleen -plates,  are 
of  a  more  timid  nature  than  tbe  great  tpenn- 
whalai,  which  commonly  canae  tbe  oatat- 
trophei  allnded  to  ;  they  have  no  teeth,  bat, 
in  tb^  place,  they  hare  aabstitntea  In  the 
fora  of  horny  platei,  aading  in  a  fringe  of 
brUtles— a  pecnlUrity  fint  pointed  ont  by 
Aristotle.*    or  tbeae  platea,  properly  called 


»T1 

.  ■'  baleen,"  the  Isrfest,  which  are  of  an  in- 
fqnllaleral  triangnlar  form,  an  arranged  bi 
a  iJn|la  InngltDdlnal  iprlei  on  each  aide  of 
the  aypn  jaw,  aitDatad  pretty  oloae  to  each 
other,  depenritng  tsnlcslly  rrnni  tbe  jaw, 
with  Ihetr  flat  lurracaa  lookiag  backwards 
and  forwsrJt,  and  tbeir  nnattached  martlu 
ontwards  and  Inwards,  the  direollon  of  their 
Intanpices  being  nsarly  trantTerae  to  Ike 
axis  of  the  tknll,  The  amsller  snbtidlary 
pistes  are  arraaged  In  oblique  series.  Inter- 
nal la  tbe  mai^inal  onea.  Tlie  base  of  aaob 
plate  la  bollnw,  and  ia  died  upon  i  palp 
developed  from  a  (aeonlar  gnm,  wblah  U 
attached  to  a  broad  and  sballcw  depresaton 
ocenpjlng  the  whole  of  the  palatal  aorfjuM 
of  the  maiUlary,  and  of  the  anterior  part  of 
tba  palatine,  banes.  The  bate  of  eaeh  mar- 
ginal plate  ia  tbe  tnalleal  of  tbe  three  aldea 
of  the  triangle  i  it  la  uneqnally  imbedded  In 
a  eumpact  aubelasllo  anbatanH,  which  is  so 
mnch  deeper  on  the  onter  than  an  the  inner 
aide,  at  In  the  new-born  wbale,  to  Inolnda 
mora  than  one-half  of  the  enter  margin  of 
the  bsleen-plsle.  Tbe  form  of  the  baleen- 
clad  roof  of  the  month  Is  that  of  a  tranBTerse 
areh  or  vaalt.  agalnat  whlob  tbe  convex 
deramt  of  the  thick  and  large  tonne  it  ap- 
plied when  tbe  month  la  closed.  Each  plate 
aenda  eff  from  its  Inner  and  obllqns  margin 
tbe  fringe  of  moderately  stiff  bnt  fleiiUo 
baira  which  projects  into  the  month.  Tlie 
bsset  of  the  baleen-platas  do  not  stand  far 
apart  frcm  one  another,  but  the  anterior  a»d 
posterior  walls  ef  the  pnlp  Aiture  are  fe- 
ipe«tl*e]y  eoefloent  with  the  contlgnoaa  di- 
Tiaionsorthe  bates  of  the  adjoining  plalei  at 
Ibdr  thin  and  exlrenw  margina,  wblxk  by 
tbis  eoflflaenee  oloee  tbe  bsial  end  of  tb« 
Intertpaoe  of  tbe  balaen-platet,  whieh  inter- 
tpace  b  oeonpied  more  than  half-way  dnWB 
the  plate  by  the  oementlng  snbttanca,  or 
gam.  Tbin  layers  of  horn  In  like  manner 
conneet  tbe  conllguoni  plates,  and  may  be 
traced  eilendlng  In  parallel  oar*>s  with  &« 
bssal  conneeting  layer  across  tbe  eenwatlBf 

The  baleen-pnip  la  ritnatod  in  a  oBTlty  at 
the  base  of  Ab  plate,  like  Uia  pnlp  of  a 
tooth  ;  wblltt  the  eitarnal  eementing  mate- 
rial malntabH,  both  with  reipeet  to  this 
pnlp  and  to  tbe  portion  of  tbe  baleen  plate 
lAleh  it  denlops,  the  lame  relstlona  aa  tbe 
dental  oapsala  bears  to  the  tooth.  Aeoord- 
ing  to  these  analogies,  it  mnat  fbllow  that 


"  MrirlsMua  atlalii  fUM  Id  m  Intna  hiUt  ilea 

lag  iDts'the  nontb  of  a  itrinded  vhale,  iha  eon- 
(■TttT  of  Ika  palate  woulll  apaw  to  Ix  beast  wtth 
Msia*  hair,  ^a  ipadat  of  BalantpUrt,  wUab 
fnqnanU  the  MadUaiiueu,  Dif hi  haia  aArded 
to  the  rather  of  Zoolo^  the  lubjecl  of  hit  csmpa- 
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oaly  the  oentnl  fibnrat  or  tubular  portion 
of  the  baieen-plate  is  formed,  like  the  den- 
tine,  by  the  baaal  pulp,  and  that  the  base  of 
the  plate  ii  not  only  fixed  in  its  plaoe  by  the 
cementing  sabstanoe  or  capsule,  bot  must 
also  receive  an  accession  of  horny  material 
from  it. 

The  baleen-plates  are  smallest  at  the  two 
extremities  of  the  series;  in  the  Southern 
whale  (Balana  Auitralit)  they  rapidly  in- 
crease in  length  to  the  thirtieth,  then  very 
gradually  increase  in  length  to  about  the 
one  hundred  and  fortieth ;  from  this  they 
as  gradually  diminish  to  the  one  hundred  and 
sixtieth  plate,  and  thence  rapidly  slope  away 
to  the  same  small  sise  as  that  with  which 
the  series  commenced.  Besides  the  external, 
and,  as  they  may  be  termed,  the  normal, 
plates,  which  have  just  been  described,  there 
are  developed  from  the  inner  part  of  the 
palatal  gum,  in  the  Balana  Atutralitf  a  series 
of  smaller  fringed  procesfea,  progressively 
decreasing  io  sise  as  they  recede  from  the 
large  external  plates :  the  small  plates  clothe 
the  middle  region  of  the  palate  with  a  finer 
kind  of  hair,  against  which  the  surface  of 
the  tongue  more  immediately  rests;  they 
are  also  arranged  in  longitudinal  series, 
which,  however,  are  not  parallel  with  the 
external  one,  but  pass  from  the  inner  margin 
of  that  series  in  oblique  lines  inwards  and 
backwards. 

In  the  great  Northern  whale  (Bo/^nia 
m^$tieeiu»)  the  baleen  plates  whieh  sncceed 
the  large  ones  of  the  outer  row,  are  more 
numerous,  and  are  relatively  longer  and 
larger,  than  in  the  Balana  Auitralis.  Mr. 
Sooresby,  who,  in  his  accrunt  of  the  BaUnui 
mjf9tie9tU9,  notices  only  the  marginal  plates, 
states  that  they  are  about  two  hundred  in 
number  on  each  side ;  the  largest  are  from 
10  to  14  feet,  very  rarely  15  feet  in  length, 
and  about  a  foot  in  breadth  at  their  base. 
These  plates  are  overlapped,  and  concealed 
by  the  under  lip  when  the  mouth  is  shut.  In 
the  Bakemtptera,  or  fin- backed  whales,  the 
baleen-processes  internal  to  the  marginal 
plates,  are  fewer  and  smaller  than  in  the 
true  whales  (Baten«).  The  marginal  plates 
are  more  numerous,  exceeding  three  liandred 
on  each  side ;  they  are  broader  In  proportion 
to  their  length,  and  much  smaller  in  pro- 
portion to  the  entire  animal ;  they  are  also 
more  bent  in  the  direction  transverse  to 
their  long  axis. 

Each  plate  of  the  baleen  consists  of  a 
central,  coarse,  fibrous  sabstance,  and  an 
exterior  compact  fibrous  layer;  but  this 
reaches  to  a  certain  extent  only,  beyond 
which  the  central  part  projects  in  the  form 
of  the  fringe  of  bristles.  The  chemical 
basis  of  baleen,  according  to  the  experienced 
Professor    Brando,    is    albumen   hardened 


by  a    small  proportion  of  phosphnts  of 
lime.* 

The  fiiTal  purpose  of  this  singular  ama- 
tore  of  the  upper  jaw  of  the  great  whales  ia 
to  secure  the  capture  and  retention  of  the 
small  floating  mollnsks  and  crustaceans, 
which  serve  principally  as  their  food.  When 
the  capacious  mouth  is  opened,  the  water 
rushes  in,  and  is  strained  through  the  fringed 
surface  of  the  roof  and  sides,  whibt  the 
small  animals  are  retained,  bruised  against 
the  stiff  bristled  margins  of  the  plates,  and 
swallowed. 

Baleen,  or  whalebone,  from  its  tenacity 
flexibility,  elasticity,  compactness,  and  light- 
ness, is  applied  to  a  great  variety  of  nsefal 
purposes.  These  were  well  exeaplifted  in 
the  collection  exhibited  under  No.  103,  Great 
Exhibition,  by  Mr.  Henry  Horan,  which 
showed  well-selected  examples  of  whalebone 
plates  from  the  Arctic  whale  [BaUema  Myv- 
tieettu),  which  yields  the  largest  and  best 
kind  ;  from  the  Antarctic  whale  {Bmkemm 
Amgtralia),  which  affords  the  second  beet 
kind  ;  and  from  the  great  finner  whnls 
{BaUmoptera  koopt),  which  affords  tiie 
shortest  and  coarsest  plates.  With  then 
examples  of  the  raw  material,  Mr.  Horan 
exhibited  apecimens  of  the  raw  material  in 
various  states  of  preparation,  and  numerous 
and  ingenious  applications  of  the  prepared 
baleen,  dyed  of  different  colours,  aa,  e.  g., 
for  covering  whip-handles,  walking-stioks, 
and  telescopes,  and  in  the  form  of  shavings 
for  platting,  like  straws,  in  the  construction 
of  light  hats  and  bonnets.  An  exoellent 
and  instructive  series  of  preparations  of 
baleen  was  also  exhibited  by  Messrs.  West- 
all,  in  which  was  more  especially  deserving 
of  notice  the  great  variety  of  filamentary 
modifications  of  the  whalebone  material  for 
numerous  useful  applications.  Fine  blades 
of  whalebone  from  the  Balana  mytHctima 
were  exhibited  in  the  United  States  depart- 
ment, under  No.  531,  by  Mr.  L.  Goddard; 
and  characteristic  specimens  of  baleoi-plates 
from  the  Baltena  Auttralit  had  been  trans- 
mitted by  Mr.  S.  Moses  from  Van  Diemen's 
Land. — Mr.  Owe»*s  Lecture — SocUty  9/ 
Arts. 


CLOCK  AND   WATCH  MAKIMO. 

Professor  Cowpbe  illustrated  by  diagraaa 
and  models,  the  principles  of  the  teeth  of 
wheels  laid  down  by  Camus,  Profeasor  Wills, 
and  others,  and  particularly  urged  on  manu- 
facturers (many  of  whom  were  present)  the 
importance  of  accuracy  and  correctness  of 


*  For  the  microtcopieal  ebaraetert,  and  other 
particuUra  of  the  baleea-platet»  I  most  refer  to  my 
**  Odontography,"  vol.  L,  p.  91 1. 
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/brm ;  iiiid  alfo  the  importanoe  of  making  the 
greater  part  of  the  action  of  the  teeth  take 
place  after  passing  the  ''  line  of  centrei" 
(fl.  e.  a  line  from  centre  to  centre  of  the 
wheeb).  It  was  shown  that  when  a  toothed 
wheel  driTes  a  inn- wheel,  the  action  is  en- 
tirely behind  the  line  of  eentres.  Thus,  in 
a  common  Dntch  clock  the  pinions  are  made 
with  wires,  and  the  toothed  wheel  driTea 
these  pfaiions  with  so  little  friction  that  they 
scarcely  erer  wear  out. 

He  tiien  begged  the  mannfaetvrer  to  con* 
ader  the  fact  that  the  Dntch  or  Germans 
•npplied  the  kiteken  wooden  clock ;  the 
Swiss  supplied  the  ladiea*  pretty  flat  watch ; 
the  French  supplied  the  drawiHff-room  or- 
moln  clock';  and  the  Amerieana  are  begin- 
ning to  supply  the  eounimff^komet ;  and  he 
urged  them  to  endeavour  to  meet  their 
demands. 

Some  obserrations  were  made  by  Mr.  G. 
F.  Hall  and  Mr.  Vaulbt  on  the  deteriora- 
tion, in  the  course  of  time,  in  the  strength  of 
•pringi.  It  is  well  known  to  elockmakers 
that  the  "  blueing'*  is  essential  to  the  stiiT- 
neas  of  a  spring ;  and  as,  by  oiidation  or 
any  other  cause,  Ihe  blue  wears  off,  the  elaa- 
tidty  of  the  spring  becomes  gradually  less. 
Mr.  Dent  has  made  some  experiments  quite 
corroboratiTe  of  this. 

Mr.  Bbnnbtt  said  that  American  clocks 
and  Geneva  watches  had  been  mentioned. 
It  would  be  a  great  benefit  in  every  way  if 
we  could  rival  these  Tory  cheap,  and,  on  the 
vrhole,  very  good  timekeepers.  He  had  made 
many  efforts  to  do  so.  To  this  end  he  had 
relinquished  the  use  of  the  fhaee,  had  re- 
duced the  number  of  wheels  to  three  or  four, 
and  had  struck  or  punched  the  dial*  plates 
in  the  manner  of  the  American  dials.  Still 
be  had  been  unable  to  produce  his  clocks  at 
aa  low  a  price  as  theirs.  The  Americans  sell 
a  clock  and  case  for  less  money  than  an  Eng- 
lish  cabinet-maker  can  make  the  ease  alone. 
This  and  the  expense  of  the  mainspring 
were  the  difficulties  which  caused  his  failure. 
The  Swiss  watches  are  not  the  best,  but  still 
they  are  rery  good  timekeepers,  and  they 
are  made  for  alM>ut  two-thirds  of  the  cost  of 
ours.  The  cause  of  this  is  the  employment 
of  labour,  subdivided  and  encouraged  to  the 
last  degree.  They  never  employ,  as  we  do, 
about  a  hundred  men  on  the  different  parte 
of  a  watch ;  but  many  of  the  parts  are  made 
by  the  women  and  children  of  the  families. 
They  also  show  themselves  superior  to  us 
in  adopting  improvements,  from  whatever 
quarter  they  come,  instead  of  resisting  them 
aa  the  English  workmen  do.  He  did  not 
hesitate  to  say,  that  he  was  nerer  above 
appropriating  an  idea  or  an  improvement, 
prorided  it  were  likely  to  be  of  serrice  to 
hia  work. 


The  Chaieman,  W.  F.  Cookx,  Esq.,  add 
that  one  reason  for  the  greater  expense  of  our 
watches  had  been  overlooked,  and  that  was 
the  natural  preference  felt  by  Englishmen 
for  thoroughly  well-made  articles.  But  it 
was  wrong  to  speak  as  if  there  had  been  no 
redaction  in  the  cost  of  clocks  and  watchea ; 
there  had  been  a  proportionate  reduction 
during  late  yeara  to  that  of  moat  other  ar« 
ticlea  of  manufacture.  He  could  corro- 
borate, from  hia  own  knowledge,  what  had 
been  said  of  the  subdivision  of  labour  in 
Switzerland.  He  had  seen  the  same  men 
working  on  the  farms  in  the  morning,  and 
in  the  evening  with  their  wives  and  children 
employed  in  their  cottages  on  watch-work 
around  one  central  lamp. 

Mr.  LoBiBY  thought  that  too  much  stress 
had  been  laid  by  Professor  Cowper  on  the 
exact  epicydoidal  shape  of  the  teeth  in  watch- 
work.  In  such  minute  work  it  waa  all  but 
imposrible  to  obtain  a  shape  theoretically 
correct ;  and,  indeed,  wsa  the  advantage  ao 
great  ?  Watchea  in  which  the  epieydoidd 
shape  had  not  been  attempted,  kept  time 
well  and  had  lasted  long. 

Mr.  Chablbs  Feoobh  am  differed  entirdy 
from  Mr.    Loaeby.      His  experience  had 
ahown  him  that  attention  to  the  exact  ahi^pe 
of  the  teeth  was  of  the  greatest  importance. 
For  example,  the  deposit  which  is  so  often 
found  about  the  centre-wheel  of  a  chrono- 
meter is  from  nothing  else  but  minute  par- 
tielea  of  metal  worn  off  fii>m  the  teeth,  owing 
to  thdr  not  bdng  of  the  correct  ahape. 
Moreover,  he  had  fbund  that  a  mdnapring 
applied  to  a  chronometer  in  which  the  teeth 
were  accuratdy  cut,  gave  a  mudi  greater 
effect  than  it  bad  in  one  in  which  they 
were  cardeasly  cut,  and  after  twdve  montha' 
working  the  wear  and  depodt  had  been 
much  less.    He  had  frequently  found  the 
teeth  both  of  watchea  and  docks  worn  into 
an  approximation  to  the  true  curve;  and 
farther,  he  knew  of  a  clock  in  which  the 
teeth  had  been  properly  cut  which  had  been 
at  work  for  fifty  years  without  any  percep- 
tible wear.     Lowden  had  fiiUen  into  the 
error,  uito  which  Mr*  Loseby  seemed  in- 
clined to  follow  him,  of  thinking  that  an 
isodirond  adjustment  of  the  balance-apring 
wunld  be  a  cure  for  all  the  evils  of  bad  work- 
manahip  in  a  watch.   The  iaochrond  adjust- 
ment waa  a  highly  ingenious  thing  and  an 
admirable  safeguard,  but  it  would  be  far 
better  not  to  require  it.    He  waa  so  sure  on 
this  point,  that  he  had  no  doubt  the  main 
reaabn  why,  in  two  chronometera  of  equd 
reputation,  one  surpassed  the  other,  was, 
that  in  that  one  the  curves  of  the  teeth  had 
been  truly  cut. 

Mr.  G.  F.  Hall  said  that  whaterer  the 
eacapement  or  form  of  teeth,  a  eorroot  judg- 


8T4 


eiiOfX  AVB  WATVm  IfAXIHe. 


mtnt  Might  bt  foraed  of  cUfeMit  doflkt  by 
afoertaining  tb«  ralation  whieh  the  weight 
•f  the  pendulmn  heart  to  the  weight  or 
power  required  to  keep  the  clock  going. 
Thoa,  airaming  that  where  these  are  eqiial 
the  oiocfc  is  of  a  medium  quality,  we  may 
make  the  rule  that,  as  the  weight  or  power 
ia  a  higher  fraetioa  of  the  weight  of  the 
pendulum,  io  is  the  doek  more  perfeet  as  a 
measurer  of  time.  In  the  moat  carefoliy- 
finiahed  dookt  of  the  pveaeitt  day,  the  rela- 
tion Is  i±f  16  representing  the  weight  of  the 

pendulum,  4  that  of  the  power.  A  com- 
parison of  this  with  the  proportion  in  the 
common  docks,  or  eyen  in  the  best  commer- 
cial French  docks,  shows  at  once  the  great 
difference  between  them.  The  better  sort 
of  Grerman  or  Dutch  docks  to  go  eight  days 
are  generally  provided  with  a  weight  of  14 
pounds,  while  the  pendulum  rarely  exceeds 
4  ounces,  in  which  case  the  fraction  will 

be  £|:}.     Nor  are  French  docks  of  com. 

meioe  often  of  a  higher  quality.  Redueiqg 
those  fractions,  we  have  for  the  best  aatro* 
nomfcal  doeka  of  the  preaent  day,  1 ;  and 
for  the  common  household  dooka,  '004465 
nearly.  If  power  could  be  tranamitted 
throngh  the  train  without  Tariation,  thia 
diflerenoe  between  the  wdght  of  the  pon- 
dnlmn  and  the  weight  of  the  power  would 
be  of  little  importance ;  bat  matiiematieal 
accoraey,  in  tranamitting  nnifonB  power 
through  wheels  and  pinlona,  cannot  be  ob- 
tdoed,  and  therefore  it  iMoonea  of  the 
highest  consequence.  The  available  force 
to  keep  up  the  vibration  of  the  pendulum  in 
the  best  aatronomioal  docka  is,  after  dedoet- 
ing  friction,  about  1  grain  to  each  vibra- 
tion. Taking,  as  before,  the  weight  of 
the  pendulum  at  16  pounds,  we  have 
16x7000*112,000  grains  kept  vibrating 
by  1  grain -yyg^ppyw  It  ia  not  this  small 
fraction  of  the  weight,  however,  which  ia  of 
immediate  importance,  but  the  variation  of 
it,  arising  from  the  impossibility  of  making 
the  wheela  and  piniona  mathematically  true 
and  concentric,  whence  each  tooth  ia  a  lever 
of  a  different  value  from  its  neighbour.  In 
pinions,  owing  to  their  small  diameter,  and 
to  the  prooesa  of  hardening,  tempering, 
and  straightening,  this  difference  Is  con- 
siderable. From  this  and  other  oauaee,  a 
train  will  always  vary  aa  much  as  4  par 
cent.,  in  which  case  the  impulae  will  range 
from  1*02  grs.  to  '98  grs.,  the  extreme  dif- 
fsrenoe  being  Tilths  of  a  grain.  It  will 
now  be  evident  how  the  heavy  pendnlnm 
and  the  light  weight  are  better  than  the 
reverse;  Ibr  in  the  former  we  have  the 
variation  m,  -ri^f^ ,  which  is  increased  in 
the  latter  to  -rn^rrv  Th«  variation  is 
thus  magnlied  two  hundredfold,  th«  dotk 


neehaoism  renainlng  the  aane  in  all  oUmt 
reapeeta.  But  in  common  docka  the  varia- 
tion of  the  train  is  often  more  than  30  per 
cent,  enough  totally  to  destroy  the  syn- 
chronism of  a  light  pendulum. 

Mr.  PnoDSHAM  said  that  the  prindple  of 
small  power  and  heavy  balance,  which  Mr. 
Hall  had  been  advocating,  waa  tl»nt  of  tiie 
old  clock- makera  \  but  he  thought  it  erro- 
naoua,  though  he  had  abandoned  it  rdnot- 
antly.  The  dock  whieh  would  go  with  the 
least  power  •^  ould  be  thereby  dmwn  |9  be 
meohanically  correct,  but  that  would  not 
prove  it  to  be  80  borologieally  $  for  it  wis 
always  the  caie  in  practice,  that  If  the 
arc  of  vibration  ahortena,  the  vibration  ia 
quickened,  and  therefore  it  becomea  of  im  * 
portanoe  to  haie  more  power  than  ia  abeo- 
lutdy  neoeaaary  at  hand  to  overcome  acci- 
dental impediments,  such  as  even  the  mere 
thickening  of  the  oil  by  temperature.  He 
mentioned  the  ease  of  two  clocks  in  whidi 
he  had  increased  the  weight  with  very  grwt 


Mr.  BnNMnTT  would  reenr  to  what  ho  had 
laid  on  a  former  occaaion.    He  wlahod  to 
aee  onr  watchmaker*  in  a  condition  to  be 
able  to  aupply  the  generd  trade  with  im- 
provenmiu  that  were   being   raado   with 
watchea  for  the   most  acientifie  pvrpoaea. 
The  question  to  be  aolved  araa,  how  to  pro- 
duce a  better-going  watch,  and  at  a  loww 
priee  than  heretofore  t  and  he  wiahed  not 
to  apeak  of  chronometers,  but  of  watchea 
for  the  mnldtude.    Our  chronometera  can* 
not  be  beaten ;  but  it  is  of  little  <«n»f^i^titm 
to  know  that  fact,  if  our  common  watchea 
are  not  improved  thereby.    Now,  iu  lament- 
ing as  he  had  done  on  the  former  evening 
the  lack  of  intelligence  in  onr  workmen,  he 
had  certainly  spoken  from  his  own  expe- 
rience.   We  have  no  systematic  edncntiott 
for  onr  workmen,  while  the  Swisa  are  boqnd 
by  law  to  give  a  certain  competent  ednoatian 
to  thdr  Bona.    Again  i  unleas  we  aubdivide 
labour  to  at  leaat  the  same  extant  aa  they, 
we  shall  not  compete  with  them.     Thdr 
prindple  is  to  make  each  operation  ao  dm- 
pie  and  certain  that  it  can  be  thoroughly 
well  performed  by  a  work  of  only  email 
power,  or  even  1^  a  boy,  whilat  hie  oon- 
stantiy  repeating  the  same  thing  givea  him 
almost  unerring  accuracy.    A^tai ;  aaany 
parts  of  the  Swise  watdiea  are  aaede  by 
women,  who  are  yet  able  to  perform  all  their 
domestic  duties  |  and  in  this  it  would  be 
very  well  if  we  could  imitate  them,  for  aaen 
have  to  become  half  women  before  they  can 
become  tlioroughly  aoeoatomed  to  a  confining 
and  aedentary  employment,  which  ia  unnn- 
turd  and  oonalitutionally  hurtful  to  them ; 
and  there  are  many  parta  of  a  watch  In 
which  a  woman's  delicate  fiqgeri  an  for 
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M&r  tiuun  m  nan't.  Ho  oevld  not  forget 
tiie  frigfatM  disclotwrM  which  had  hMn 
made  by  Mr.  Majhew  and  Mr.  Sidney  Her- 
bert ai  to  the  employment  of  feottales  in 
departmenta  of  trade  quite  oYentoeked  with 
thea,  nor  how  etiential  these  diicloinroa 
bad  prored  It  to  be  that  aome  other  field 
ahovld  be  fbond  for  their  labours*  In  what 
he  had  saad,  he  was  not  spealdng  withont 
experienoe;  he  sold  abont  three  foreign 
watches  to  one  of  Bnglish  make,  a  proportion 
whidi  is  increasing ;  and  though  this  is  ao, 
yet  the  dntyon  their  import  is  daereaaing, 
proving,  wliat  la  no  secrot,  that  a  large 
nnmber  are  smoggled  over. 

Mr.  Prodsham  said  tbat»  from  facts  whioh 
had  come  within  hia  knowledge^  he  waa  quite 
sure  that,  emitrk  paribm,  we  can  compete 
with  tiie  world  in  watch  and  dookmaking. 
The  common  Swiss  watchea  are  bat  flimsy, 
and  will  last  but  a  few  yeara,  while  they  are 
extreBBcly  ezpenaiTC  to  repair  if  damaged. 
He  had  been  employed  aome  time  back  to 
make  some  watches  for  the  Sikhs;  they 
weigfaed  8^  ounosa  each,  and  after  they 
were  made,  he  had  shown  them  to  a  Geneva 
maker,  who  had  confessed  that  they  could 
not  be  made  in  Geneva  for  nearly  the  same 
price  as  he  (Mr.  F.)  had  charged.  Nor  csa 
they  compete  with  us  in  Paris  (the  weight 
and  workmanship  being  equal)  within  100 
per  cent.  It  ia  surely  no  discredit  to  say 
that  good  watches  coat  more  than  those 
which  contain  less  of  the  precious  metal,  or 
are  only  gilt  to  the  thinnest  possible  degree  ? 
Hie  jewds  in  them  are  often  false,  end, 
indeed,  scarcely  any  species  of  deception  is 
left  untried  that  will  vednoe  the  cost  price 
and  make  them  bear  a  higher  rate  of  profit. 
It  did  not  appear  to  him  that  subdivi* 
aion  of  labour  waa  wanted  so  muoh  ss  accu- 
rate intelligent  superintendence.  We  did 
not  require  workmen  so  much  as  borologieal 
architects. 

It  Is  a  well  known  fsct  that  the  best  Bng- 
lish chronometers  and  watehea  were  full  100 
per  cent,  cheaper  than  thoae  of  comparative 
Boerit  produced  abroad.  And  so  great  is  the 
value  of  the  best  English  chronometers  and 
watches  in  the  foreign  market,  that  it  is 
utterly  impossible  to  make  way  against  them  { 
and  so  great  is  the  demand  for  them,  that 
merchants  are  content  to  allow  their  orders 
to  stand  for  twelve  months. 

Mr.  Frodsham  has  recently  revised  the 
whole  svstem  of  watchmaking,  which  he  be- 
ttovea  will  tend  still  further  to  improve  their 
quality  and  reduce  their  cost. 

The  Chairman  observed  that  there  was 
doubUcM  an  increasing  desire  on  the  part 
of  the  people  to  buy  dheap  watches ;  and  if 
•o,  they  will  be  obtained  from  one  market  or 
another.    It  was  therefore  important  that 


we  should  be  able  to  make  them.  He  oould 
not  apeak  with  regard  to  watchmakers ;  but 
amongst  other  branches  of  mechanics,  he 
knew  the  intelligenoe  was  on  the  increaae 
As  regarded  compulsory  education,  alluded 
to  by  Mr.  Bennett,  he  believed  that  it  did 
not  succeed.  In  the  canton  of  Yaud  the  law 
finea  every  parent  who  does  not  send  his 
child  to  sdiool,  and  yet  fir  fewer  are  sent  to 
school  in  that  canton  than  in  the  canton  of 
Ckneva,  in  which  there  ia  no  compulsory 
law.— JIftfNilcr  9f  TVwuaetimu  of  BoeUtw 
ofArit. 


•PnOIVIOATIONt  OV  Bir«LISB  PATBMTS  SK- 
nOLLUD  DUUMe  TBB  WBBK  BKDINO 
HAT  6,  1852. 

Hbnbt  Adooob,  of  Northumberland- 
street,  Strand,  civil  engineer.  For  improve' 
tmente  m  (ho  wuttwifwiure  qfpipwt  eMmney^ 
poti,  end  koUow  vouelt ;  aUo  brieio,  tUeo, 
eopingo,  oolmmnOt  and  other  article*  uted  in 
hidUing  hmuee  tmd  other  etruetmree.  Patent 
dated  October  23,  1861. 

Mr.  Adcock's  improvements  consist  in 
manufacturing  the  articles  enumerated  in  the 
title  from  the  stone,  rock,  or  stony  mate- 
rial known  as  basalt,  trap,  rowley-rag,  whin- 
stone,  and  others  of  the  same  geological 
genus,  by  BMlting  the  same,  and  then  run- 
ning the  melted  material  into  snitably-shsped 
moulds. 

For  the  purpose  of  melting  the  baaaltie 
rook,  a  reverberatory  or  other  suitable  for- 
nace  may  be  employed,  and  the  materials 
may  be  either  melted  In  pots  or  crucibles  or 
on  the  bed  of  the  furnace.  The  moulds 
employed  are  preferred  to  be  made  of  metal, 
and  when  casting,  they  are  brushed  over 
Inside  and  out  with  casters'  '*  blacking." 
When  a  polished  or  smooth  surface  is  desired 
to  the  article  to  be  cast,  the  interior  of  the 
mould  is  polished  with  black-lead.  It  ia 
preferred  in  casting  to  heat  the  moulds  even 
to  such  an  extent  as  to  retain  the  material  in 
a  fluid  state  after  it  has  been  poured  Into 
them ;  or  the  material  may  be  kept  fluid  in 
the  mould  by  the  direct  application  of  heat. 
Acoording  to  the  heat  employed,  and  the 
length  of  time  occupied  in  cooUng  down  the 
articles,  so  will  their  character  or  structure 
be  modified. 

When  a  high  degree  of  heat  is  employed, 
and  the  cooling  very  gradual,  the  casting 
will  have  a  solidity  and  fracture  nearly  ap- 
proximating to  that  of  the  original  mate- 
rial ;  with  a  less  degree  of  heat  and  more 
rspid  cooling,  the  article  will  acquire  a  char- 
racter  and  texture  closely  resembling  that  of 
marble ;  and  with  a  still  more  rapid  cooling, 
the  products  of  the  melted  materials  will  be 
a  rough  semi-transparent  kind  of  glass.  In 


876 


KK0LI8H  SPEGinOATIONS  KNROLXiBD  DtTBINO  THE  WESK« 


all  oatet  the  cooling  down  should  be  grftdnal, 
end  when  pipes  or  cylinders  are  cast,  the 
core  shoold  be  remoTcd  when  the  matrrial 
has  set,  to  allow  for  its  proper  contraction 
in  coding.  To  fadliUte  the  removal  of  the 
oore»  it  maj  be  oonstmcted  in  several 
pieces,  as  is  now  frequently  practised  by 
easters  in  metal. 

When  the  material  ii  particnlaily  refrac- 
tory, or  rapid  fusion  is  required,  it  may 
he  found  necesssry  to  employ  soda,  or 
some  other  material,  as  a  flux;  but,  as 
a  general  practice,  it  is  recommended  to 
adopt  the  method  above  mentioned,  and  to 
dispense  with  the  use  of  fluxes  of  any  kind. 
C/c<fli.— -The  melting  of  the  materials 
mentioned,  and  the  running  of  them  into 
suitable  moulds  to  obtain  castings  of  the 


William  Adolphus  Biddkll,  of  St. 
John's  -  square,  founder,  and  Thomas 
Gbbbn,  of  TraiUgar-square.  For  eertam 
improvtmenis  <»  mouidinff,  eaiHrng,  onta- 
mmnUngt  amd  Jimiskmg  nirfac€i.  Patent 
dated  October  29, 1851. 

These  improvements  consist  in  coating  or 
covering,  or  overlaying  the  surface,  or 
parts  of  the  surface  of  a  metal  frame  or 
akeleton  with  glass,  porcelain,  earthenware, 
or  metal,  and  in  ^"^'h^iig  Uie  same  by 
poliahing,  or  polishing  and  gltsing,  so  as  to 
produce  an  ornamental  surface  thereto. 

One  example  which  the  patenteea  give 
ia  that  of  a  metal  plate  perforated  with 
holes,  which  they  fill  up  with  potters*  ma- 
terials in  a  plastic  state.  They  then  place 
the  plate  in  a  kiln  to  biscuit,  and  having 
polished  the  surface  of  the  metal,  they  cover 
the  plate  with  enamel,  which  they  fuse  when 
dry.  The  appearance  of  the  plate  when 
taken  from  the  muffle  will  be  that  of  earthen- 
ware or  porcelain  inlaid  with  metal. 

Ornamental  bricks  may  be  made  by  lay- 
ing ornaments  made  from  glass  or  porce- 
lain on  to  the  surface  of  a  brick,  and  then 
filling  the  interstices  of  the  suiface  with 
slip  or  potters'  material  of  a  different  colour 
from  that  employed  for  producing  the  orna- 
mental designs. 

Cast  iron  may  be  coated  with  brass,  or 
wrought  iron  with  cast  iron.  The  surface 
of  the  metal  to  be  coated  is  to  be  pickled 
In  dilute  add,  and  then  immersed  whilo 
hot  in  a  solution  of  tin,  bismuth,  and  add, 
after  which  the  coating  metal  is  poared  on. 
The  method  of  coating  cast  iron  with  brass 
may  be  applied  to  the  manufacture  of 
cannon. 

Claim. — The  several  combinations  of 
prooefscs  for  moulding,  casting,  ornament- 
ing, and  finishing  articles  snd  aorfsces. 

MiCBAXL  SooTT,  of  John- Street,  Add- 
phi,  dvil  engineer.    Ftr  imprtfvemmU  tn 


jnmehinff,  ringing,  bending,  md  whewrmg 
meiaUf  and  in  Indlding  and  emutrveiinf 
»hip$  and  vetted.  Pstent  dated  Oetober 
30,  1851. 

Clainu.  —  1.  Certain    improvements^  in 
machinery  for  ponohing,  riveting,  bending, 
and  shearing  metals.     [Mr.  Scott  deieribes, 
firstly,  an  arrangement  of   machinery  for 
pundiingy  in  which  hydrostatic  preaaure  is 
employed  to  actuate  a  plunger  to  the  end  of 
which  the  punch  is  Btta<^ed.     A  spring 
serves  to    bring   back    the    plunger    and 
punch  to  ita  p<»ition  of  rest  after  a  gtroke 
has  been  made,  and  at  the  same  time  forces 
out  the  water  employed  to  produce  that 
stroke.    The  same  machinery  may  be  ap- 
plied to  riveting  and  aheariog  by  anbedtnt- 
ing  suitable  tools  for  the  punch.    Seeoodly, 
an  arrangement  for  multiplying  the  effect 
prodaced  by  a  moderate  head  or  fall  of 
water,  by  causing  the  water  to  aotuate  tlm 
pistons  of  two  or  more  cylinders  simulta- 
neously, and  transferring  the  power  thoi 
obtained  to  a  ram  or  plunger  working  in 
another  cyUnder,  and  throng  that  plunger 
to  the  working  of  punching  or  other  madd- 
nery.    Thirdly,  a  method  of  bending  plates 
of  metal  by  causing  water  to  be  pumped  in 
on  a  aheet  of  metal  placed  between  two  diea* 
so  as  to  cause  the  metal  to  be  forced  against 
and  assume  the  shape  of  one  of  the  diea.] 

2.  A  mode  of  constructing  ships  or  vea- 
sels  with  two  thicknesses  of  metal  at  a  dia- 
tance  from  each  other.  [The  intermodiatn 
space  to  be  filled  with  cocoa-nut  fibre,  satu- 
rated with  bituminous  or  asplmltie  aaate- 
rials.] 

3.  A  mode  of  fixing  wood  sheathing  to 
iron  ships  or  vessels.  [When  the  ship  ia 
composed  of  two  thicknesses  of  metal,  a 
hollow  rivet  is  employed  to  connect  the  tsro 
thicknesses  to  each  other,  and  a  plug  of 
wood  inserted  in  the  hollow  of  the  rivet,  and 
the  sheathing  is  then  attached  by  naeana  of 
bolts  or  nails  driven  into  the  wood.  When 
the  sides  of  the  vessd  are  single,  tubea  are 
inserted,  into  which  plugs  of  wood  an 
driven,  and  the  sheathing  ia  then  secured  to 
these  plugs  aa  before.] 

4.  A  mode  of  connecting  plates  in  build- 
ing boata,  ships,  and  other  artidea.  [Xlw 
meeting  edges  oif  the  plates  are  bent  away 
from  each  other,  a  gutter-ahaped  piece  oif 
meul  is  then  threaded  over  the  edges  of  the 
plates,  and  the  whole  compreased  between 
rollers,  by  which  a  aeenre  joint  ia  prodneed.] 

5.  A  mode  of  constructing  masts  for  ships 
and  veasels.  [These  meats  are  constmcted 
of  two  ooneentrio  tubes  composed  of  plates 
of  metal  riveted  and  stayed  together,  and 
the  interstices  between  the  tubes  are  filled 
with  cocoa-nut  fibre  saturated  with  asphalts 
or  bitumen.] 
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6.  A  mode  of  conitrnotiDg  ships  tnd 
vMsels  to  oarrjr  cargo  in  balk,  such  as  coals. 
[These  vessels  hsTo  two  wells—one  forward, 
one  aft— conneeted  together  by  a  tonnel,  and 
the  floor  of  the  vessel  is  raised  on  each  side 
of  the  tunnel.  The  spaoe  between  the  real 
floor  and  false  floor  on  each  side  of  the 
tnnnel  may  be  used  to  oontalB  water  for 
ballast] 

Oborob  Fb&gusson  Wilsok,  manager 
of  Prioe's  Patent  Candle  Company^  Vanx- 
hall;  Datid  Wilson,  of  Wandsworth, 
Esq.;  Jambs  Cbilds,  of  Pntney,  Esq.; 
and  JoHV  Jackson,  of  VanzhaU,  gentle- 
man. For  impro9€mani9  m  prum  and 
nuUHHfff  amd  im  Me  process  o/,  mil  appm^' 
im/ar  irtaUng  fatly  and  oily  maUert,  and 
in  tke  mawrfacture  of  eandl€9  and  night' 
UgkU,    Patent  dated  NoTcmber  3,  1851. 

I.  The>frfl  improrement  in  presses  con- 
sists in  employing  in  a  bydranlic  press  more 
than  one  ram  or  planger.  The  patentees  de- 
scribe an  arrangement  where  two  conoeotrie 
rams  are  used.  The  oil  cylinder  occupies  a 
▼ertical  position  in  the  press,  and  is  per- 
forated at  the  sides  for  the  escape  of  the  oil 
eipressed  daring  the  working  of  the  ma- 
chine. The  method  of  working  is  as  follows  i 
«-The  capital  or  hesd  of  the  press  being  re- 
moved, tbs  rams  are  raised  to  the  level  of  the 
top  of  the  cylinder,  and  a  perforated  plato 
of  metal  ooTcred  with  a  matting  of  cocoa-nut 
flbre  is  laid  thereon.  On  this  is  placed  a 
oertain  quantity  of  the  materials  to  be 
pressed — then  another  plate  and  mat^— then 
more  materials,  and  so  on.  While  the  mate- 
rials are  being  supplied,  the  rams  are  gradu- 
ally lowered  by  a  portion  of  the  water  being 
allowed  to  escape  until  the  cylinder  is  filled 
with  the  materials  to  be  pressed.  The  capi- 
tal of  the  press  is  then  fixed  on,  and  the 
pumps  set  to  work  to  raise  the  smaller  ram 
and  consolidi  te  the  materials  without  exert- 
ing much  pressure.  The  rams  are  then  again 
lowered,  and  the  capital  removed,  when  the 
space  produced  by  the  consoUdsdon  of  the 
materials  in  the  cylinder  is  filled  up  with 
fresh  layers,  the  capital  again  fixed  on,  end 
pressure  applied  to  the  rams,  until  the  whole 
of  the  oil  or  other  liquid  product  is  expressed, 
when  tlie  exhausted  materials  are  removed  to 
Bsake  way  for  a  fresh  supply. 

The  sicoail  impro? ement  in  presses  has 
relation  to  those  hydraulic  pressee  wherein 
the  pressure  is  applied  to  the  materials  under 
treatment  in  drawers  or  boxes.  The  drawers 
are  perforated  at  the  rides,  and  each  one  hss 
a  block  underneath  of  a  sise  to  fit  the  inte- 
rior of  the  drawer  next  below  it.  The  pres- 
sure is  applied  from  below,  and  when  the  oil 
has  been  obtained,  the  drawers  are  lowered 
to  their  first  position,  and  being  slid  out 


upon  a  frame  raised  for  that  purpose  at  the 
sides  of  the  press -l>srs,  are  emptied  by 
allowing  the  bottoms,  which  sre  hinged  to 
the  sides,  to  fall  downwards,  after  which  they 
are  again  charged  and  slid  into  their  pro- 
per  positions  in  the  press  for  another  opera- 
tion. The  process  is  much  facilitated  by 
having  two  sets  of  boxes,  and  using  them 
successively. 

2.  When  fatty  matters  are  subjected  to 
heat  and  pressure  in  ooooa-nut  matting,  they 
are  found  to  bediseoloured  thereby,  and  this 
advantage  is  proposed  to  be  got  over  by  the 
use  of  matting  composed  of  Brasilian  grass 
or  fibre  of  the  aloe  leaf.  The  Brasilian  grass 
is  cut  into  shreds  and  plaited,  and  the  fibres 
of  the  aloe  leaf  are  twisted  together,  and 
worked  into  matting,  which  may  be  advan- 
tageously used  for  other  purposes  than  that 
mentioned. 

3.  The  process  of  lime  saponification  is 
found  to  be  much  improved  if  air  be  ex- 
cluded ;  with  this  view,  therefore,  the  paten- 
tees conduct  this  process  in  closed  vessels, 
and  introduce  steam,  by  which  the  air  is  ex- 
pelled. The  steam  is  admitted  through  pipes, 
coiled  in  the  bottom  of  the  veesel«  and  is 
thus  made  to  serve  the  double  purpose  of 
heating  the  materials  under  operation,  and 
of  preserving  them  from  contact  with  air«- 

4.  It  is  found  that  distilled  fatty  adds  do 
not  contract  much,  or  lose  bulk  in  cooling ; 
snd  there  is  therefore  a  difliculty  in  with- 
drawing candles  made  from  such  fatty  acids 
from  their  moulds  when  composed  of  metal. 
The  pstentees  propose,  however,  to  use 
moulds  made  of  glass,  and  they  wiok  these 
moulds  by  means  of  the  machine  known  as 
'*  Morgan's."  The  moulds  are  made  from 
glass  tubes,  and  the  ends  of  the  tabes  are 
blown  or  drawn  to  the  shape  required  by 
the  particular  kind  of  candle  to  be  moulded, 
and  in  order  to  lessen  the  chances  of  acci- 
dent, the  moulds  arc  set  in  or  supported  by 
flexible  materials,  such  as  India  rubber. 

5.  The  product  of  the  process  of  lima 
saponification  is  capable  of  being  readily 
bleached  by  the  application  of  sulphurous 
add  gas.  For  this  purpose  the  soap  is 
directed  to  be  reduced  to  powder,  and  the 
gaa  is  forced  to  traverse  it  by  the  action  of 
a  suitable  pamp.  For  the  sake  of  economy, 
the  patentees  employ  the  sulphuroos  add 
gas,  which  results  from  the  process  of  "  hot 
add  saponification." 

6.  The  stearine  of  cocoa-nut  oil  may  be 
profitably  employed  in  the  manafacture  of 
candles  not  requiring  to  be  anaffed  by  using 
the  same  in  an  ancombined  state  with  wicks, 
so  plaited,  that  while  burning,  they  may  be 
cap-^ble  of  turning  ont  of  the  flame.  The 
wicks  are  preferred  to  be  made  of  a  rather 
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large  t&M,  tnd  wliere  two  are  UMd^  they 
■honld  be  dispoied  lo  as  to  tarn  out  of  the 
flame  in  opposite  directions. 

7.  With  a  Tiew  to  cheapen  and  improTO 
the  msnufactare  of  night-lights,  the  paten- 
tees propose;  Jlrtt,  to  siie  the  paper  of 
which  the  boies  or  cases  are  composed,  a..u 
to  use  thin  instead  of  thick  paper,  and  the 
sizing  to  be  effected  by  immersion  or  with  a 
brush ;  iectrnd,  to  dispense  with  the  bottom 
card  of  the  box  or  ease  where  wiok-sus- 
talnen  are  used,  and  to  fold  in  the  paper  of 
which  the  sides  of  the  oaae  are  eonposedi  se 
as  to  form  a  bottom,  using  ns»  to  render  it 
Arm  when  neeessary  ;  tMrdf  to  ornament 
tike  oases  cheaply  by  printing  in  eoloured  ink 
on  uncoloured  paper }  and  Jourik,  where 
geUtioe  cases  are  employed,  to  strengthen 
them  by  the  introdnction  of  threads  or 
fibres  in  the  coarse  of  making. 

8.  The  pateoteea  desoribe  two  arrange- 
ments by  which  the  oases  of  night-lights  may 
be  expeditiously  and  effectually  ftlkd  with- 
out nay  waste  ol  materials« 

CZoJiM.— '1.  The  improfement  in  pressea 
described. 

2.  The  manufaeture  and  appUeation  of 
matting,  as  described* 

3.  Excluding  the  air  when  saponifying 
and  decomposing  fatty  and  oily  matters. 

4.  Operatuig  on  or  ticatiiDg  saponified 
matters  by  sulphurous  add  gaa. 

5.  The  moulding  of  candles  made  of  dis- 
tilled fatty  adds  &  glass  moulds,  and  the 
making  of  glass  moulds  and  settbg  them  in 
elastic  materials. 

6.  The  manufhetnre  of  candles  by  em- 
ploying the  stearine  of  ooeoa*nut  oil,  com- 
bined with  wicks  whioh,  in  bornlng,  torn 
out  of  the  flame. 

7.  The  means  of  improving  and  cheapen- 
ing the  manufacture  of  night-lights ;  also 
the  combinations  of  machinery  for  flUing 
several  night-light  casea  or  bozea. 

Fran^iu  Maui  Lamoa,  of  Paris.  Jbr 
iw^mmememtt  in  appmratut  for  koldin§  amd 
drawing  ojf  airaiid  Hquan,  and  in  MaeM- 
fMry  far  JilUng  vtaeit  witk  airatad  Kqmora, 
Patent  dated  November  S,  1851. 

1.  The  patentee  describes  an  Improved 
syphon,  tap,  or  stopper  for  aJSrated  liquor- 
botties,  in  which  a  passage  is  opened  for  the 
eaeape  of  the  fluid  by  pressing  down,  by 
nteaos  of  a  screwed  cap,  a  valve  in  the  centre 
of  the  stopper.  A  spring  is  coiled  round 
the  stem  of  this  valve,  to  bring  it  back  and 
dose  the  passage  when  the  pressure  of  the 
cap  IS  removed;  and  suitable  provision  is 
made  for  the  escape  of  air  when  the  vessd  is 
being  filled,  by  the  downward  motion  of  tho 
vdve  andosing  an  aperture  in  the  neck  of 
the  stopper. 


2.  ForfiUfakgbottli8,thepataiteeapp]|M 
a  modification  of  the  arrangement  just  men- 
tioned to  vessds  capable  of  oontaining  a 
large  quantity  of  aerated  fluid,  which  he 
draws  off  into  bottles. 

Claims. — 1.  The  mode  of  pressing  the 
vdve  of  the  stopper  by  means  of  a  oap  or 
cover,  and  also  the  apparatus  for  dlowiog 
the  air  to  escape  firom  the  Tcssd  wbsn 
filling. 

2.  The  apparatui  for  filling  TeaNli  with 
aerated  liquors. 

Hbkrt  Hossbt  Yitiar,  of  SiqgletoBi 
Giamorgan.  Far  impro9«mttUi  im  oMoln. 
imp  nieM  and  eohaU,  (A  oommunlcatloii.) 
PaiCBt  dated  Noveeafaer  4, 1851. 

It  ia  wdl  known  that  aU  copper  erea^ 
foreign  aa  well  aa  British,  eonlain  a  certain 
proportion  of  nickd  and  cobdt,  or  oaa  of 
theee  BMtals,  which  as  the  area  are  at  pfe- 
sent  treated,  goes  entirdy  to  waste.  Now 
the  object  of  the  prseent  invention  ia  to 
separate  the  nickd  and  cobdt  from  tlieoop- 
per,  and  obtain  them  in  the  form  of  anond 
rota  in  a  marketable  state.  This  ofajeet  the 
patentee  effects  by  avaiiing  himaelf  of  the 
affidty  of  copper  for  sulphur,  and  of  niekd 
and  cobdt  for  arsenic 

The  prooees  adopted  ia  divided  into  two 
steps  or  branches.  Hie  first  of  theae  varies 
■eoording  to  the  nature  of  the  orea  or  ooss- 
pounds  of  copper  operated  on,  whiah  asay 
be  divided  into  four  daasea.  The  first  dasi 
comprises  ores,  slags,  and  other  eoasponnda 
oontdning  copper  and  other  metda,  dnsiy 
in  an  oxidised  state.  These  the  patentee 
treats  by  the  addition  of  a  sufildent  qjoan- 
tity  of  arsenicd  pyrites  to  combine  with  the 
whole  of  the  niekd  and  cobdt  prseent,  toge- 
gether  with  a  portion  of  the  copper,  aidl- 
dent  sulphur  in  the  state  of  iron  pyritea,  er 
raw  ore  furnace  metd,  to  oombtne  witli  the 
remaining  portion  of  copper,  to  form  «  re- 
gdua  and  cod  to  fsdiitate  the  reduetiaa  ol 
the  oxides.  These  severd  asatters  are 
mdted  together,  tapped  out  of  the  fumaee, 
and  when  the  slag  haa  been  slammed  off,  and 
the  pigs  are  cool,  the  nickd  and  eobalt  wiH 
be  found  to  have  combined  with  the 
to  form  an  Impure  arsemed  com 
which  Battles  to  the  bottom  of  the  piga» 
is  removed  for  treatment  by  the  semnd 
of  the  process.  If  all  the  nickd  and  cobalt 
are  not  separated,  the  r^gdua  aMy  be  melted 
again,  and  the  melting  repeated  aa  oitaa  aa 
may  be  found  neoeesary.  The  quantitica  ef 
arsenic  aod  sulphur,  which  should  nerer  be 
used  in  thdr  free  state,  will,  of  course,  vary 
with  the  orea  to  be  operated  on.  Tho  fol- 
lowing proportions,  however,  hove  beesi 
found  to  answer  when  treating  oxidee  o# 
^PP^  produced  by  ealrnning  reguhaa  of 
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ospptt  of  70  per  oeiil.«  8  cwt.  uveiiictl 
pyriteiy  12  oirt.  raw  ore  faraeee  metal,  of 
eboat  30  per  cent,  snlpknr,  ead  2  cwt*  of 
ooil  to  oTory  20  ewt.  of  oxide. 

The  aecond  clau  oonsitte  of  oopper  ores 
and  reguliu  containing  small  quantities  of 
nickel  and  cobalt  not  in  an  oxidised  state. 
These  the  patentee  smelts  in  the  osual  man- 
ner until  tne  product  is  a  regains  of  about 
70  per  cent,  (commonly  known  ai  "  white 
metal/')  he  then  roaats  the  regulus  as  wotild 
be  done  for  producing  a  metallic  bottom, 
and  on  the  completion  of  the  first  stage 
of  the  roastiog  prooesi,  and  prior  to 
melting  for  tapping,  he  adds  3  to  5  cwts.  of 
araenimd  pyrites  for  etary  30  cwts.  of  regit. 
Ina,  then  melts  and  runs  the  produet  into  a 
sand  bed.  On  lifting  the  pigs,  when  cold,  a 
metallic  bottom  will  be  found  under  the  first 
three  or  four,  containing  the  prinefple  por- 
tions of  the  nickel  and  cobalt  in  a  cotieen> 
trated  state. 

The  third  class  comprehends  copper  oreS) 
or  regulus  containing  large  quantities  of 
nickel  and  cobalt,  and  not  in  an  oxidised 
state.  In  such  ores  there  is  generally  pre- 
sent a  large  quantity  of  arsenic,  which  is 
sufficient  to  combine  with  the  nickel  and 
cobalt,  but  if  not,  more  arsenic  will  have  to 
be  added.  This  being  the  case,  the  patentee 
melta  these  ores  or  regulus  in  the  usual  way 
adopted  for  copper  saielting  ;  but  instead  of 
running  the  product  into  water  to  granulate, 
he  caata  it  into  pigs,  and  obtains  a  metallic 
bottom  from  the  pigs,  which  will  be  found 
to  contain  nearly  all  the  nickel  and  cobait. 

The  fourth  class  consists  of  cnpreoua 
alloya.  These  the  patentee  treats  by  adding 
them  to  cither  oua  or  other  of  the  charges 
of  the  first  three  classes  when  about  to  be 
melted,  and  melting  them  therewith,  or  bf 
granulating  the  alloys,  adding  arsenical  py- 
rites, and  proceeding  as  directed  for  6res  of 
the  first  class. 

The  products  of  each  of  the  aboTe  opera- 
tions, or  of  all  of  them,  are  finally  treated  to 
obtain  the  arsenurets  of  cobalt  and  nickel  in 
a  marketable  state,  by  reducing  the  impure 
araenical  compounds  to  powder,  calcining 
and  melting,  with  the  addition  of  further 
quantities  of  arsenic,  sulphur,  and  silica. 
These  materials  are  introduced  for  the  pur- 
pose of  separating  the  nickel  and  cobalt ,  and 
couTerting  the  copper,  lead,  silrer,  antimony, 
and  other  metala  to  regulus,  and  the  iron,  of 
which  there  b  always  a  certain  quantity  pre- 
sent, to  slag.  Of  the  arsenic,  which  is  addt  d 
in  the  state  of  arsenical  pyrites,  10  cwts.  are 
vaed  to  every  70cwu.  of  materials  to  be 
Ueated ;  of  the  sulphur,  in  the  slate  of  sul- 
phate of  barytas,  8  cwts. ;  and  of  the  silica, 
12cwta.  These  materials  are  melted  toge- 
ther;  the  ilag  oontaiiiiikg  the  iron  is  tkimmed 


oii^  and  the  raaaaming  prodvet  ia  then  tapped 
into  beds  t  and  from  the  piga  thus  formed, 
when  eool,  the  regnlns  is  removed*  and 
tnated  in  the  asnal  way  to  obtain  its  oopper 
and  other  metallic  eonatitnenta,  while  the 
metallic  bottom  of  the  pigs  containing  the 
arsenurets  of  niclcel  of  cobalt  is  separated 
from  the  regnlus  io  a  state  of  suffioient  putity 
to  be  marketable.  Should  this  not,  how- 
ever, be  the  oese,  they  may  be  subjected  to 
sneeessive  meltings  and  treatmebts,  as  just 
described,  until  sufficiently  phrifled. 

Thomas  Grmnwood,  machinist,  and 
jAitta  WABBuntON,  wonted  spinner,  both 
of  Leeds.  1^  impnveminii  (n  machinery 
/er  drawing  muf  eombiug  wool,  Hiitjiax, 
henuff  and  tow.  Patent  dated  November  3, 
1851. 

C/atiMt—- 1.  A  peculiar  construction  of 
drawing  head  for  machinery  for  drawing 
wool,  silk,  hemp,  and  fibrous  materials 
whereby  two  sets  of  fullers  or  gills  may  be 
made  to  act  limultaneoualy  on  the  sliver 
under  operation ;  and  also  a  mode  of  con- 
structing drawing,  rollers  of  such  machihery 
whereby  an  intermittent  motion  is  given  to 
the  sliver. 

2.  The  filling  of  the  combs  of  combing 
machinery  by  means  of  an  Osdllating  or 
Bwinging  filling  head  ;  the  employment  of 
retaining  combs  for  holding  the  sliver  whil 
It  is  being  fed  on  to  the  travelling  combs ; 
the  use  of  double  travelling  combs,  or  combs 
with  teeth  standing  out  in  oppoaite  direc- 
tions, and  at  right  anglea  to  their  line  of 
motion ;  and  the  general  arrangement  and 
eonstr notion  of  parts  described,  constituting 
an  improved  combing-roachinou 

RoBBRT  BxawicK,  of  Tunstall,  Stafford, 
builder.  For  ceriain  improvemenit  m  iht 
wuAiM§  or  $nani{faetnrhi0  §rieki  and  iilw, 
or  quarries,  and  in  eonstrueting  ovem  or 
iiibu/or  burning  or  firing  bticki,  ft/ea,  and 
quarriei,  and  other  articlee  of  pottery  and 
earthenware*  Patent  dated  November  4, 
1851. 

Claims.  —  1.  A  peculiar  combination  of 
materials  [emial  parts  of  pounded  seggara, 
red  marl,  and  fire  marl,]  for  the  making  of 
bricks  and  tilrs,  or  quarries ;  also,  certain 
peculiarly  shaped  bricks,  called  *' cap"  and 
**  ftolid  angled  "  bricks,  and  the  use  of  the 
ssme  in  constructing  ovens  or  kilns  for 
burning  or  firing  bricks,  tiles,  and  quarries, 
and  other  articles  of  pottery  and  earthen- 
ware. 

2.  Al  mode  of  constructing  the  walls  of 
the  flues  and  compartmenia  of  oveos  or 
kilns  for  burning  or  firing  bricks,  tUes, 
quarries,  and  other  articles  of  pottery  and 
earthenware.  (The  bricks  used  are  set  on 
edge,  and  rabbeted  at  their  edges,  so  as  to 
prevent  as  much  u  poaaiMe  the  ptaaage  of 
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flftme  or  heat  between  them,  and  the  angles 
of  the  flnes  or  eompartmenti  are  formed  of 
the  **  Bolid  angled"  bricki  abofe  mentioned, 
and  **  cap  "  and  "  bridging  "  brick>  are  also 
introdttoed  to  give  additional  strength.  The 


cement  used  is  composed  of  equal  parts  of 
nnbnmt  sand,  sand  that  has  been  used  Iter 
placing  <* green  ware"  in  the  kilns,  red 
marl,  and  fire  marl  mixed  with  water  to  a 
proper  consistenoe.] 
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Alexander  Paiket,  of  Pembrey,  Carmarthen,  che- 
mist, for  impTorementt  in  obtaining  and  separating 
certain  metals.    May  I ;  six  months. 

Hugh  Lee  Pattbison,  of  Soot's  House,  near  New> 
eastle-on-Tyne,  manufacturing  chemist,  for  im- 
provements in  smelting  certain  substances  con- 
taining lead.    May  1 ;  six  months. 

John  Moore,  of  Arthur's  Town,  Wexford,  for  im- 
pioTements  in  nautical  instruments  applicable  fbr 
ascertaining  and  indicating  the  true  spherical 
course  and  distance  between  port  and  port.  May 
1 ;  six  months. 

James  Johnson,  of  Waterloo-place,  Kingsland, 
Middlesex,  hat  manu&oturer,  for  certain  improve- 
ments in  the  manufacture  of  hats.  May  1 ;  six 
months. 

Thomas  Mosdell  Smith,  of  Hammersmith,  gen- 
tleman, for  improvements  in  the  manubcture  of 
wax  candles.    May  1 ;  six  months. 

inUlam  Wood,  of  PonteCract,  York,  carpet  ma- 
nufacturer, for  hnprovements  In  the  manufacture 
of  caipets  and  other  fabrics,  and  in  apparatus  or 
machinery  connected  therewith.  May  1 ;  six 
months. 

Charles  Thomas,  of  Bristol,  soap  manufacturer, 


for  improvements  in  the  manaraotuia  of  seas 
Mar  1 ;  six  months.  ^^* 

Edward  Geo,  of  Liverpool,  merchant,  for  im- 
provemenU  in  apparatus  for  roasttng  coffee  and 
cocoa.    Mayl;  six  months. 

Henry  Bridson,  of  Bolton,  Lancaster,  bleacher, 
for  improvements  in  machinery  for  stretching,  drr- 
iug,  and  finishing  woven  fabrics.  May  1 :  Jx 
months.  ^     * 

Augustus  Siebe,  of  Denmark-street,  Soho,  Mid- 
dlesex, engineer,  for  improvements  in  maefalaerv 
for  manufacturing  paper.  (Being  a  oommuBica. 
tion.)    May  I ;  six  months. 

Alfted  Vincent  Newton,  of  Chancery- lane,  Mid 
diesex,  mechanical   draughtsman,  for   improve- 
menu  in  the  manufacture  of  printing  snrfaees.- 
( Being  a  communlcaiion.)    May  I ;  six  months. 

Richard  Archibald  Brooraan,  of  the  firm  of  J  C 
Robertson  and   Co.,  of  Fleet-street,  Middlesex 
patent  agent,  for  improvements  in  paddle-wheels! 
(Being  a  communication.)    May  4 ;  six  months. 

Richard  Jordan  Gatling,  New  York,    for  cer- 
tain improvements  in  machlneiy  for  seediac  nmin 
May  4  J  six  months.  •  b  •"• 
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conger's  tuhbine. 

Ths  prefixed  engravings  represent  an  improved  water-wheel  of  Mr.  J.  B.  Conger, 
of  Jackson,  Tennessee.  Fig.  1  is  a  perspective  view  of  the  wheel,  with  the  guidesy 
rim,  and  centre  of  a  wheel  6|  feet  diameter,  having  16  stationarj  guides  placed  on 
the  edge  of  a  circular  space  in  the  floor  directly  over  the  wheel,  into  which  they  direct 
the  water.  Fig.  2  is  a  perspective  view  of  the  wheel,  guide  and  icroll  as  applied  to 
a  saw-mill  with  a  small  fall  of  water.  Fig.  3  is  a  vertical  section  of  the  same,  and 
fig.  4  is  a  horisontal  section  of  it.  Fig.  5  is  a  diagram,  showing  the  curve  and 
position  of  the  guides  of  the  wheel,  fig.  I.  The  accompanying  description  refers 
to  the  figures,  particularizing  the  same  hy  the  letters  of  reference. 

In  fig.  1,  c  is  the  turbine  wheel ;  it  Is  precisely  similar  to  the  one  above  it,  except 
in  the  guides  which  are  placed  in  a  reversed  position,  as  shown  in  the  diagram,  fig.6 ; 
S  is  the  shaft  of  the  wheel ;  it  passes  through  the  centre  of  the  guides.  A  A  is  part 
of  the  floor  of  the  pen-stock  that  surrounds  the  wheel,  into  which  the  water  is 
admitted,  and  where  it  stands  with  its  whole  head  above  the  wheel.  The  wheel, 
however,  for  convenience,  may  be  placed  more  near  the  level  of  water,  by  having 
an  air-tight  vessel  to  conduct  the  water  below  the  lower  level,  and  this  will  not 
aflect  the  operation  of  the  wheel.  This  principle  is  well  known  in  the  United 
States,  and  has  been  practised  for  some  twenty  years,  although  it  Is  spoken  of  in  a 
recent  French  work,  in  describing  a  wheel,  as  being  something  new  and  a  French 
invention. 

In  the  diagram,  a 6,  ab^  ah,  show  the  curve  and  position  of  the  guides  of  the 
wheel,  and  be,  be,  be,  that  of  the  buckets  of  the  wheel.  The  curve  of  both  guides 
and  buckets  is  similar ;  from  a  to  e  (fig.  1)  is  part  of  a  cycloid,  e  being  the  vertex 
and  a  the  cusp ;  c  and  6  are  tangential  to  the  vertex,  e  (small  letters  in  the  middle 
dark  line,  fig.  1).  The  top  and  bottom,  and  all  the  horizontal  sections  of  the  guides 
and  buckets,  arc  radial  to  the  wheel.  The  dotted  line,  df,  in  the  diagram,  shows 
the  direction  or  path  of  a  molecule  of  water  in  its  passage  through  a  guide,  and  a 
bucket  of  the  wheel.  Its  downward  velocity  is  equal  throughout  its  whole  descent 
from  dto/.  The  water  enters  the  turbine  without  shock,  as  nearly  in  the  direction 
of  its  rotation  as  it  is  possible  for  it  to  do,  and  leaves  it  at  §,  in  as  near  an  opposite 
one,  without  velocity,  except  a  downward  motion,  sufficient  to  give  place  to  the  suc- 
ceeding water.  With  any  other  form  of  guides  or  buckets,  it  is  not  possible  to  make 
the  water  enter  the  turbine  as  near  in  the  direction  of  its  rotation,  and  to  leave  it 
in  the  opposite  one,  with  as  little  velocity  ;  for,  if  the  bottom  part,  b  e,  has  any 
curve  at  all,  the  direction  of  the  influent  and  efiluent  water  will  form  a  greater  angle 
with  the  plane  of  rotation.  The  loss  of  efl^^ct  sustained  by  this  indirect  action  of  the 
water  on  the  turbine,  will  be  as  the  difference  of  the  cosine  of  this  angle  and  radius. 
The  principle  claim  of  Mr.  Conger's  patent  is  for  the  form  of  the  guides  and 
buckets.  A  wheel  formed  with  the  buckets  or  guides  having  the  bottom  part  plain, 
is  claimed  to  be  an  infringement  of  this  patent.  A  more  full  descrintion  oi  this 
action  of  the  water  on  this  wheel  was  given  in  Nos.  50  and  51,  vol*  vf»f  SeimUffit 
American, 

In  the  figures,  *2,  3  and  4,  a  a  is  the  scroll  which  gives  the  water  ft  whirlifig 
motion  in  the  direction  of  the  wheel's  motion;  6- is  tne  sbute  which  sdroits  the 
water  into  the  scroll ;  c  are  the  turbine  wheels,  two  on  a  bhaft,  only  one  of  which 
can  be  seen  in  figs.  2  and  3,  but  the  section,  fig.  4  (although  in  a  reversed  poaition), 
shows  the  two  wheels,  dd,  dd,  are  the  ends  of  the  scroll;  it  is  made  of  3  or  4 
inch  planks,  confined  together  with  iron  rods.  There  is  a  circle  cut  out  of  the 
planks  equal  in  size  to  the  inside  of  the  rim  of  the  wheel,  as  shown  at  c,  ig,  3,  and 
at  e  e,  fig.  4 ;  S  is  the  shaft.  The  area  of  the  cross  section  of  the  shute^  at  /, 
should  be  equal  to  that  of  all  the  issues  of  both  wheeb.  The  principle  of  action  is  the 
same  in  these  turbines  as  the  one  (fig.  1)  on  the  vertical  bhaft ;  the  curve  and  position 
of  the  buckets  is  also  the  same. — Scieniific  American. 
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The  Ute  investigatioDa  relative  Co  the 
Mock  maehinerj  at  Portflmouth  have 
brought  to  light  some  partioulars  that 
seem  to  call  for  notice.  The  inyention 
of  the  slide-rest,  for  instance,  which  Mr. 
George  Smart  stated  in  evidence  to  hav* 
been  devised  by  General  Benthanii  but 
which  Professor  Willis  has  informed  us 
was  engraved  in  the  plates  of  the  French 
JBneycwpedie  as  early  as  1772.  It  is 
believed  that  Bentham  was  not  acquainted 
with  the  EneychpidiB^  so  that  he  might 
b«v«  r«-iaveoted  that  useful  apparatus ; 
•ridently  he  was  supposed  to  have  been 
its  originator  by  mechanical  men  at  the 
end  of  the  last  and  at  the  beginning  of 
the  present  century.  Mr.  Smart  is  be- 
lieved to  have  been  the  first  private  ma- 
nufacturer who  made  use  of  Bentham's 
machinery,  and  he  did  so  to  a  considera- 
ble extent.* 

In  Mr.  Burr*s  evidence,  he  states  that 
men  at  the  wood-mills  earned  from  28«. 
ti»  30s,  a  week.  He  must  have  meant 
the  few  skilUd  workmen  employed  in 
finishing  blocks,  or  in  making  those  of 
which  die  number  was  so  few  that  it 
would  not  have  paid  for  the  introduction 
of  machinery.  Burr  himself  stated  that 
a  mau's  wages  at  the  rebating- machine 
amounted  to  no  more  than  12<.  a  week. 

Dupin,  in  his  **  Forces  Xavales,**  eu- 
logised Bentham  for  having,  on  his  first 
interview  with  Brunei,  declared  that  his 
(Brunei's)  machine  was  better  than  his 
own.  The  compliment  has,  thought- 
lessly, been  hitherto  accepted  for  him  ; 
indeed,  he  was  wont  thus  to  acknowledge 
superioritv  wherever  it  appeared:  but, 
on  reflection,  there  seems  no  ground  for 
Dupin*s  assertion.  No  second  person 
was  present  at  that  interview,  which 
lasted  perhaps  an  hour,  or  more.  From 
what  quarter  had  Dupin  received  the 
anecdote  ?  No  such  circumstance  was, 
durinff  the  course  of  many  yearii,  ever 
hinted  at  by  Brunei  in  the  writer's  pre- 


*  We  think  this  matter  still  wants  a  little  clear- 
ing up.  We  believe  It  will  be  found  that  Mr.  Smart 
nCsiTad  to  one  thing  and  Professor  Willis  to  an- 
other. The  former  had  In  view  the  parallel  guide, 
which  b  an  appendage  to  the  circular  saw-bench, 
mod  which  was,  beyond  all  doubt,  Invented  by  Sir 
Samuel  Bentham,  being  distinctly  described  in  hlg 
patent  of  1793;  but  what  the  Professor  referred  to 
was  the  sUding-rest,  by  which  the  tools  in  a  turnhig 
lafelM  are  guidtd  in  a  dii«ct  line  by  •  screw  .^Ed. 


sence;  nor  was  it  by  either  Bentham, 
Goodrich,  <Jt  Burr.  Bentham  had  no 
acquaintance  with  Dupin  ;  but  that  gen* 
tleman,  when  in  England,  had  evidently 
intercourse  with  some  of  Brunei's  friends, 
as  also  with  many  who  were  professed 
opponents  of  Bentham's  plans.  Those 
for  Sheemess  were  misrepresented  to 
him,  and  others  stated  as  having  had 
their  origin  in  other  quarters,  yet  Dupin, 
more  than  any  other  author,  excepting 
Fincham,  has  given  the  best  account  <? 
Bentham's  dockvard  improvements,  and 
has  not  withheld  the  pndse  they  merit. 

Bentham  has  said.  In  his  letter  to  the 
Admirahy,  Feb.  7th,  1831,  that  he  was 
accustomed,  ''when  in  office,  to  find 
objections  made  to,  I  maf  say,  all  mv 
proposals  of  improvement ;  **  and  sucn 
opposition  contributed  in  some  considera- 
ble degree  to  his  recommendation  of  Bru- 
nei for  the  introduction  of  block  machi- 
nery. It  had  happened  that  a  plan  of 
Bentham's,  for  driving  piles  by  steam 
power,  in  Portsmouth- yard,  had  just 
been  aefeated  by  the  opposition  of  con- 
tractors, joined  to  dockyard  prejudice  in 
favour  of  eslablithed  practice.  The 
ground  of  opposition  was,  that  his  appa- 
ratus did  too  much  work  !  During  the 
enlargement  of  Portsmouth  Dockyard, 
about  the  beginning  of  1802,  Parlby  and 
Barchin  being  the  contractors  for  naild- 
ing  the  sea-wall,  pile- driving  engines 
were  very  rude,  clumsy,  and  ill-con- 
trived: the  ram  or  welglit,  now  called 
the  monkey,  was  raised  by  a  common 
windlass  by  twelve,  sixteen,  or  more 
men,  as  the  case  might  be.  About  this 
time — summer  or  autumn,  1802 — Bent- 
ham had  a  pile-drivinff  apparatus  nut  on 
board  his  steam  dredging  vessel,  for  the 
purpose  of  driving  the  piles  of  the  dam : 
it  answered  most  successfully ;  but  this 
same  steam  dredging  apparatus  had  so 
awfully  (to  use  the  term  employed)  re- 
duced the  expense  of  mud- dredging — 
that  is,  from  2«.  Qd.  per  ton  to  about  2\d. 
— that  it  was  feared  a  similar  reduction 
would  be  effected  in  pile-driving.  All 
voices  were  raised  within  and  without 
the  dockyard,  exclaiming  against  General 
Bentham,  for  inventing  machinery  to 
supersede  poor  men's  labour  I  The  con- 
tractors likewise  feared  its  introduction  ; 
some  correspondence  upon  the  question 
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ensued  between  tihem  and  the  officers : 
the  contractors  reported  that  the  piles 
were  driTcn  too  foMt^  and  they  would 
not  be  answerable  for  tbeir  atandin^r ; — 
the  apparatus  raised  the  ram  too  ftut^ 
&Cm  &c.  The  dredging  Teasel  being 
required  at  another  part  of  the  yard,  it 
was  removed,  and  the  antiquated  way  of 
rabing  the  ram  by  the  common  windlaas 
wss  again  had  recourBe  to.  Had  the 
oontraetors  not  objected  to  driving  piles 
by  steam  power,  Bentham  intended 
to  have  attached  an  apparatus  to  his 
moveable  steam  engine  then  in  use  for 
pumping  the  dams,  so  that  this  engine 
would  have  been  available  both  for 
pumping  the  dams  and  driving  the 
piles.  The  contractors'  foreman  ac- 
knowledged that  the  piles  were  well 
driven,  but  jKtifled  the  rejection  of  the 
apparatus  on  the  ground  that  it  would 
throw  many  people  out  of  work.  How 
widely  different  were  the  feelings  as  to 
machinery  in  1802  from  those  in  1848, 
when  Nasmyth's  admirable  machine  was 
introduced !  As  to  throwing  poor  people 
out  of  work,  Bentham  always  provided 
employment  for  those  whose  labour  was 
superseded  by  his  machinery.  It  was 
not  the  working  man  who  suffered,  but 
the  oontraetors,  whose  exorbitant  pro- 
fits were  saved  to  the  nation  by  his  inno- 
vations in  the  wood-mills  and  metal- mills, 
&c.,  and  so  it  would  have  been  by  driv- 
ing piles  by  steam  power. 

Bentham*8  ideas  as  to  the  advantages 
derivable  from  a  regular  sequence  of  ma- 
chines may  be  inferred  from  his  having 
always  spoken  of  his  machinery  for  work- 
ing in  wood  as  a  system.  But  to  prove 
that  even  in  Queen -square  Place  he  had 
provided  engines  to  perform,  one  after 
the  other,  all  the  operations  requisite  in 
the  completion  of  a  given  article,  some 
of  his  papers  previously  to  the  year  1795 
have  been  looked  over— few  of  them 
have  been  preserved ;  but  there  remains 
one  that  exhibits  the  sequence  of  opera- 
tions he  devised  for  making  the  felloes 
of  wheels — those  operations  being  num- 
bered by  himself  as  in  the  following 
transcript  from  his  own  notes,  written 
down  for  his  private  use : 

1. 

'*  The  felloes  first  sided  by  parallel  saws. 

2. 

"  Laid  on  a  flat  side  of  a  wheel  divided 
into  the  ndii  where  spokes  are  to  be. 


8. 

*'  Cut  to  their  lengths  by  saw  moving  in 
direction  to  the  (the  word  illegible),  not 
minding  where  they  join  so  that  it  be 
clear  of  spokes. 

4. 

"  Joining  of  the  felloes  to  be  then 
effected,  bringing  one  into  the  others 
not  more  than  one-eighth  of  an  inch. 

5. 

**  The  rim  thus  complete^  turned  on  iti 
Inside  and  edge. 

6. 

"  Holes  bored  for  spokes  by  borer  work- 
ing upwards  from  the  centre,  and  set  to 
the  dishing. 

7. 

"  For  the  turning  a  side,  lest  the  tool 
should  take  up  the  gnln,  a  plane  may 
be  used.  A.  plane  of  several  strata,  or 
else  one  advancing  till  a  stop  prevents 
its  taking  any  more. 

8. 

**  This  plane  may  have  beads,  or  any 
kind  of  moulding. 

9. 

''  If  it  be  required  that  the  inside  edge 
should  be  rounded  off,  or  chamfered  in 
any  eccentric  manner,  a  new  centre  for 
this  purpose  may  be  made  to  revolve  at 
an  equal  distance  round  the  centre  of  the 
wheel.** 

IThe  form  in  which  the  above  was 
noted  down  would,  doubtless,  be  found 
as  convenient  for  mechaniod  contri- 
vances as  it  is  in  literary  composition. 
Jeremjr  Bentham  had  long  used  paper 
ruled  t»  columna,  when  Samuel  adopted 
the  same  practice  on  his  return  to  Eng- 
land; these  columns  facilitated  a  first 
sorting  of  ideas.  Thus,  in  the  instance 
of  arranging  a  sequence  of  machines  for 
felloe  making,  that  subject  alone  ap- 
peared in  the  chief  column ;  in  the  other 
columns  were  set  down  ideas  occurring 
at  the  moment,  but  that  were  not  imme- 
diately relevant  to  the  felloes,  though 
they  bore  upon  the  manufacture  of  a 
complete  wheel,  or  of  parts  connected 
with  it.  Some  of  the  items  contained 
in  the  secondary  columns  are  as  follows, 
the  several  columns  being  here  distin- 
guished from  each  other  by  a  separat* 
ing  line.] 

"  For  cutting  the  round  tenon  on  the 
spoke  for  going  into  the  felloe  when 
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made,  there  may  be  in  a  cue,  fitted  to 
the  mandril  of  a  turning  latbe,  to  much 
only  of  the  spoke  as  is  to  be  turned 
away  appearing  out  of  the  case ;  and  the 
spoke  laying  in  the  case,  in  the  direction 
with  respect  to  the  axis  of  the  turning 
lathe,  as  the  angle  of  the  disking  may 
reqaire. 

A  grooTC  may  be  cnt  in  the  inside  of 
the  felloes  like  a  mortise,  after  they  are 
fixed  in  the  latbe.  It  would  be  better 
that  they  should  not  go  through. 

'*  One  engine  to  cut  from  the  outside, 
the  diff^erent  parts  being  applied  succes- 
sively to  it 

"  Tenons  that  do  not  go  through  to  the 
inside  of  the  felloe. 

"  Iron  tires,  two  rows  of  them,  one 
giving  scarf  to  the  other,  and  both  to 
the  felloes. 

"  Wheels  pressed  together  by  screws 
to  each  of  the  three  parts  embracing  the 
felloes. 


*'  An  outside  walking  wheel  to  turn 
the  chuck  for  the  felloes ;  and  when  less 
force  and  more  velocity  is  required,  a 
handle  put  in  the  side  of  the  same  wheel 
admits  of  its  being  turned  as  a  winch, 
the  weight  acting  as  a  flj.* 

*'  Oiw  lathe  for  roughing  and  finish- 
ing one  side. 

*'  One  for  the  other  side. 

* '  One  for  mortising  and  boring. 

"  One  for  nave  turning. 

"  One  side  of  the  felloe  planed. 

**  Spokes  fastened  to  the  chuck  and 
turned,  then  cut  to  their  lengths. 

''  It  is  to  no  purpose  that  wheels  are 
true  if  axletrees  are  not  so  in  their  length 
and  direction. 

"  The  ends  being  first  turned  true, 
may  be  put  in  great  rices,  which  em- 
brace the  two  ends,  and  keep  them  last ; 
while  the  middle  part,  being  heated,  is 
hammered  or  pressed  into  its  proper 
shape,  and  the  holes  punched  for  the 
perch-bolt,  and  the  fastenings  to  the 
wooden  part  of  the  axletree.'* 


*  It  mutt  be  borne  In  mind  tbat  Bentham's 
machine*  were  intended  for  the  employment  of 
conTicta,  the  more  intelligent  of  them  in  tending 
machinee,  others  In  giring  motion  either  by  the 
wdght  of  their  bodie«,  or  by  muecular  exertion, 
▲rzangementt  of  the  tame  kind  are  applicable  to 
9hlne-tooli  In  nnaU  workahopa. 


Bentham's  inTentlons  for  working 
wood^  though  duly  appreciated  at  the 
end  of  the  last  century,  have  not  been 
so  latterly,  until  very  recently.  Indeed, 
endeavours  have  been  but  too  success^ 
fully  made  to  conceal  his  improvements, 
and  to  appropriate  many  of  them  by 
other  persons. — ^For  instance,  the  Admi- 
ralty, in  1812,  rejected  Bentbam's  ofll- 
cial  proposals  of  machinery,  amongst 
others,  that  for  cutting  curved  timber, 
but  a  subsequent  Boaitl,  at  the  instiga- 
tion of  a  private  person,  have,  at  con- 
siderable expense,  adopted  his  machine 
for  the  same  purpose ;  but  which  com- 
petent judges  say  is  inferior  to  the  appa- 
ratus described  in  Bentham's  specifica- 
tion of  1793.  A  working  model  of  that 
saw-frame  was  made  in  the  year  1849, 
by  Mr.  B.  Prosser,  of  Birmingham,  and 
by  him  contributed  to  the  Exhibition 
there,  together  with  an  attendant  to  cut 
the  pieces  of  timber  called  **  futtocks  " 
in  snip-building,  several  hundreds  of 
which  were  given  away.  The  Exhibi- 
tion of  1851  proved  that  in  many  quar- 
ters a  disposition  still  continues  to  bring 
forward  his  inventions  as  those  of  others. 
On  that  occasion  an  energetic  supporter 
of  Bentham's  claims  paid  much  attention 
to  the  wood-working  machinery  exhibited, 
and  applied  by  note  to  the  executive 
committee  for  leave  to  make  sketchea  in 
aid  of  memory  to  prepare  an  article  on 
the  subject.  Mr.  I>igby  Wyatt  replied, 
that  it  would  be  necessary  to  obtain  the 
consent  of  all  the  exhibitors!  They 
amounted  to  some  14,000,  so  that,  of 
course,  the  attempt  was  not  made. 

There  were  several  machines  in  the 
Exhibition  for  sawing  '*  curvilinear  ** 
wood.  The  same  gentleman,  on  looking 
at  the  model  of  the  one  in  Woolwich 
Dockyard,  saw  upon  that  model  a  small 
futtock  which  he  felt  certain  had  been 
sawn  by  Mr.  Prosser's  model  of  Ben- 
tham's machine,  and  said  so.  On  this, 
some  American  gentleman,  whose  name 
could  not  be  learnt,  observed  that  he 
had  no  doubt  that  that  advocate  of  Ben- 
tham's machinery  had  put  it  there.  He 
replied  that  he  had  not  done  so,  nor  did 
he  know  who  had;  but  he  did  know 
that  hundreds  had  been  cut  by  Mr. 
Prosser's  model  at  Birmingham,  and 
given  away ;  but  as  the  American  seemed 
inierested  in  the  subject,  an  ofier  was 
made  to  exhibit  Mr.  Prosser's  model  at 
work,  accompanied,  at  the  same  tine» 
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with  m  obMnration  that  all  the  machines 
for  working  wood  that  were  in  the  Exhi- 
bition were  mere  plaglariims  of  Gene- 
ra) Bentham's  intentions,  as  described 
in  his  ipeoiflcations  which  were  printed 
in  the  **  Repertory,"  vol.  v.  (1796),  and 
▼ol.  x«  (1799).  The  same  gentteman 
farther  proposed  the  nomination  of  three 
persons  on  each  side,  to  whom  the  seve- 
ral maebines  should  be  exhibited  iti 
aotioD,  leaving  it  to  their  decision  as  to 
whom  the  merit  of  wood-working  machl* 
nery  belonged.  To  this  the  American 
would  not  consent,  and  he  left  the  place. 
The  gmtleroan  in  question,  in  com- 
municating the  above  details,  added,  "  I 
am  quite  confident  that  to  General  Ben- 
tbam  we  owe  all  our  knowledge  on  work- 
ing wood  bj  machinery.  I  do  not  mean 
to  say  there  hsve  been  no  inventions  in 
the  same  line,  but  I  mean  to  assert  that 
they  are  second  inventions,  and  have  no 
rifihts.'*  He  said  that  "  he  had  Investl 
gated  the  subject  with  great  care,  and 
that,  although  the  Americans  have  car* 
ried  wood- working  machinery  much 
ftirther  than  we  have,  yet  all  their  machi* 
nery  is  on  the  plan  laid  down  by  Gene- 
ral Bentham's  speeifloatlons." 

M.  8.  B. 


LACi-WASHINO.— aaNOTATlNO  SOlLiD 

SILKS. 

Among  the  machines  of  Bentham's 
invention  which  were  made  and  put  to 
work  in  Queen*squafe  Place,  was  one 
for  washing  lace,  designed  for  the  em- 
ployment of  female  convicts.  It  so  well 
answered  its  intended  purpose,  as  to 
merit  introduction  when  any  considerable 
Quantity  of  lace  has  to  be  cleansed  and 
dressed. 

The  objects  aimed  at  in  this  contriv- 
ance were  to  save  time  and  trouble  to  the 
laundress,  to  lessen  the  usual  amount  of 
wear  and  tear  of  so  delicate  an  article  on 
being  washed,  and,  in  regard  to  new  lace, 
to  retain  the  appearance  it  has  on  com* 
Ing  from  the  lacc-pillow. 

Bentham's  machine  consisted  of  a  cy- 
linder revolving  horisontally  in  a  water- 
tight trough ;  above  the  cvllndcr  was  a 
beater,  made  to  rise  and  fall  upon  the 
cylinder.  Both  cylinder  and  beater  were 
covered  sufficiently  ^iih  linen  to  give 
them  the  requisite  S'lftness,  the  exterior 
fold  being  of  a  fine  texture.  The  lace 
to  be  washed  was  carefully  rolled  smooth, 


one  fold  over  the  other,  upon  the  cytin* 
der,  then  placed  In  the  trough,  which 
was  then  filled  with  the  proper  solution 
of  soap.  Motion  was  given  by  the  foot 
to  the  machine,  the  cylinder  turning 
round  whilst  it  received  strokes  from 
the  bester,  and  the  operation  was  conti* 
nued  as  long  as  requisite  for  beating  out 
dirt  from  the  lace*  A  second  beating,  in 
fresh  soapsuds,  was  given  when  neoea* 
sary ;  a  rinsing  in  fair  water  was  then 
given,  and  afterwards  any  desired  oolonr- 
ing  or  stiffening  mixture  was,  by  the 
same  beater,  made  to  enter  the  kywetl 
fold  of  lace.  The  cylinders  were  theii 
taken  out  of  the  apparatus,  and  the  lace 
dried  upon  them. 

Where  a  boiling  heat  was  desirable  In 
the  trough,  this  was  provided  for  by 
making?  it  of  metal,  and  heating  its  con- 
tents by  either  fire  or  heaters  under  it. 

The  wear  and  tear  of  laoe  consequent 
on  polling  it  oat  and  ironing  It  in  Che 
usual  way  was  saved  by  this  mode  of 
cleansing  the  article ;  and  where  it  was 
new,  the  pearl  at  the  edge  of  the  lace 
remained  open  as  if  fresh  from  the  )aee» 
pillow.  In  France,  this  appearance  li 
given  to  laee  when  it  is  iavia  neuft  as  It 
is  called.  In  this  mode  the  article,  when 
washed,  is  spread  on  the  circnmferenee 
of  a  large,  broad  hoop,  covered  with 
baize,  the  laundress  rests  it  on  her  kneea, 
pins  the  footing  of  the  laee  straight,  then 
inserts  a  lace-pIn  into  every  loop  of  the 

f>ear]  at  the  other  edge,  extending  the 
ace  breadthwise  at  the  same  tinae.  This 
tedious  process  is  paid  for  by  a  charge 
of  lOd,  or  1#.  a  yard  when  the  laee  fa 
about  three  inches  broad, — a  price  which, 
of  course,  can  only  be  afibrded  for  oostly 
fabrics)  but  the  same  appearanee  by 
Bentham's  machine  might  be  given  to 
laces,  and  imitations  of  them,  without 
the  smallest  extra  cost. 

When  Bentham's  services  became  ap> 
propriated  to  the  public  exclusively,  he 
was  considering  the  chemical  question  of 
washing  blonde  lace  without  destroying 
ita  gloss,  discolouring  it,  or  depriving  It 
of  the  peculiar  stifTness  and  general  ap* 
pcarance  of  the  article  when  new.  This 
is  still  a  desideratum,  for  blonde  lace 
has  always  been  a  costly  item  in  a  lady's 
dress  ;  yet,  as  it  Is  particularly  becoming, 
it  is  much  to  be  wished  its  use  could  be 
extended  lu  persons  of  moderate  means 
by  introducing  easy  means  of  washing  it. 
The  requisite  inquiry  would   be,  what 
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mattef  oould  be  used  to  extract  dirt  with- 
out discolourioff  or  otherwise  injuring 
the  texture  and  appearance  of  the  silk 
itself?  Bentham's  machine  would  secure 
a  prescrfation  of  the  form  of  blonde 
lace. 

A  very  analogous  subject  is  the  cleans- 
ing of  soiled  sillcs,  as,  when  cleaned  or 
dyed  in  the  usual  way,  they  rarely  retain 
their  original  appearance.  French  sillc- 
dyers,  of  a  very  humble  class,  study 
chemistry,  and  thereby  excel  the  gene- 
rality of  Englishmen  of  the  same  call- 
ing; but  superior  chemical  science  would 
be  fequtelle  for  perfecting  the  art  of  the 
siik'dyer ;  and  probably  some  mechani- 
eal  invention  might  enable  woven  fabrics 
of  silk  to  be  wetted  without  cockling. 
Small  articles  of  this  material  have,  in* 
deed,  been  washed  so  as  when  cleaned  to 
look  like  new,  by  not  disturbing  the  dis- 
position of  either  warp  or  weft.  This 
was  effected  by  spreading  the  article, 
when  dry,  upon  a  dry,  polished,  marble 
slab :  cleansing  liquids  were  then  applied 
with  a  sponge,  rubbing  the  fabric  always 
k)  such  manner  as  not  to  disturb  its 
component  warp  and  weft :  air  was  thus 
excluded  from  underneath  the  silk,  which 
adhered  in  its  pristine  form  to  the  slab ; 
the  silk  waa  left  untouched  till  perfectly 
dry,  then  carefully  raised,  beginning  at 
one  end  of  the  piece. 

From  petty  results  like  this  a  hint  is 
often  taken  which  leads,  to  practicable 
inventions  of  a  useful  nature  % 

M  S.  B. 
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The  Patefet  Law  Amendment  BUI, — or,  as 
it  might  more  truly  be  styled,  the  Bill  for 
the  £H$99uraffeintni  of  Inventions  and  Im- 
provementit — has  found  its  way  from  the 
HoQie  of  Lords  to  the  House  of  Commons  } 
is  which  latt  it  now  loiters  in  a  tome* 
what  equivocal  position-'-regarded  with  cold 
disdain  by  the  law-officers  of  the  Crowo, 
only  doobtingly  patronized  by  the  Board  of 
Trade,  distrusted  by  the  ju<!iciou8  and  dis- 
cerning, and  yet  taken  earnestly  id  hand 
by  no  one  capable  of  a  statesmanlike  com- 
prehension  of  the  great  national  interests 
which  it  involves.  The  probBbii;ty  of  its 
passing  this  session,  in  any  shape,  does  not 
teem  much  ;  and  but  for  the  shalttred  state 
9t  partiea  at  the  present  ttme  which  offers 


great  fadltties  for  the  psssage  of  entde  and 
ill  digested  measures,  would  be  none  at  alL 
The  Bill  is  still  open  to  most  of  the  objec- 
tions which  were  urged  against  it  in  our 
pages,  and  elsewhere,  last  year.    The  prelU 
minary  examination    clauses,  so  palpably 
fraught  with  hardship  to  the  inventor,  with- 
out any  promise  of  countervailing  advantage 
to  the  public,  and  so  irresistibly  suggestive 
of  place-makfng  and  jobbing  still  stare  ua 
in  the  face.     So  also  does  the  provision  for 
excluding  the  Colonies  from  the  operation 
of  the  Patent  Laws'^a  provision  defensible 
on  no  other  ground  than  a  suicidal  prede- 
termination   to     abolish    them    ultimately 
throughout  the  whole  of  the  British  empire. 
The  scheme  of  requiring  of  an  inventor  to 
show  that  his  invention  is  not  only  new  in 
his  own  country  alone,  but  new  throughout 
the  whole  habitable  globe — so  ably  com- 
mented  upon  in  a  recent  Number  by  our 
correspondent.  Dr.  Normandy  (see  ante  p. 
285),  is  there  too  iu  all  its  unmitigated  ab* 
surdity.     From  first  to  last, — in  short,  the 
interests  of  the  inventor,  and  (rightly  un- 
derstood) of  the  public,  are  sacrificed  to  the 
innovating  rage  of  a  set  of  state  tinkers  aa 
void  of  knowledge  as  of  wisdom.     Even  in 
the  hostile  sense  in  which  the  bill  is  con- 
ceived,   it  is  one   of    the  most  miserable 
pieces  of  legislation    ever  concocted ;   in- 
congruous, contradictory,  impracticable.    // 
could  not  work;  and  if  passed,  would  have 
to  be  repealed  in  a  season  or  two  after. 
The  technical  effects  of  the  Bill  have  been 
exceedingly  well    exposed  in    a  paper  of 
*'  Observation,''  by  Mr.  William  Carpmael; 
with  a  few  extracts  from  which  we  shall  for 
the  present  conclude  : 

The  first  object  of  this  Bill  is  to  create 
certain  Commissioners,  who,  together  with 
the  Lords  of  the  Treasury,  are  to  have  the 
power  to  appoint  numerous  officers  at  such- 
salaries  as  the  Commissioners  of  the  Trea- 
sury mby  see  fit,  and  the  present  officers  are 
to  be  allowed  coropeasation.  In  the  fol- 
lowing observations  only  parts  of  the  injury 
which  the  Bill  would  inflict  on  inventors 
and  the  public  are  noticed* 

It  is  scarcely  posfeible  to  conceive  a  more 
simple  procebs  than  that  which  now  prevails 
in  obtaininft  grants  of  Paients  for  inven- 
tions, and  l8,'in  lact,  what  has  resulted  frott 
carrying  ont  the  recommendations  of  the 
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Ctfrnnittw  on  the  Signet  and  PHtj  Seal 
Offioea,  reported  January  1849;  and  all 
that  is  required,  in  order  to  make  theie 
matters  perfectlj  satisfactory  to  inventors 
and  the  public,  is,  that  the  GoTemment 
should  reduce  the  fees,  and  which  they  can 
do  without  an  Act  of  Parliament. 

According  to  the  present  practice  the  in- 
ventor petitions  for  letters  patent,  and  pre- 
pares a  description  of  the  nature  of  his  in- 
vention I  this  application  is  referred  to  one 
of  the  Law-oflKoers  of  the  Crownt  who  re- 


Docuumvm 
Now  prepared  <•  obtaimiitg  Letiere  Paieni. 

1st.  Petition,  declaration,  and  a  description 
of  the  invention.  These  are  prepared  by 
the  petitioner. 

2Dd.  Reference  of  the  petition  to  Law- 
officer  to  Report  and  draw  Warrant. 

3rd.  Law-officer,  after  i^iving  notice  to 
parties  having  caveats,  issues  his  Report, 
which  b  accompanied  by— 

4th.  A  Warrant,  which  is  signed  by  Her 
Majesty  and  sealed  by  the  Lord  Privy  Seal. 

5th.  The  Patent,  which  is  made  out  from 
the  Warrant  and  sealed  by  the  Lord-chan- 
oellor. 


N  B.-^Shon1d  there  be  any  oppositioui 
the  Law-officer  calls  all  parties  before  him 
and  hears  them  separatelj,  and  at  once  de- 
cides the  question. 


ports  thereon  and  sends  a  Warrant  tor  the 
signature  of  the  Qaeen,  which,  being  ooun- 
tersigned  by  the  Secretary  of  State  and 
sealed  by  the  Lord  Privy  Seal,  goes  to  the 
Lord  ClianoeUor,  and  the  patent  is  aom- 
pleted.  The  mode  proposed  by  the  Bill  to 
replace  this  simple  practice,  makes  the  mat- 
ter the  most  complex  and  cumbersome  that 
can  possibly  be  conceived  ;  this  will  be  evi- 
dent on  comparing  the  number  of  documents 
which  are  required  to  be  prepared  under  the 
old  and  new  plans. 


DOOUKKNTS 

Wkiek  wia  hereafter  ka»e  to  he  prepared  im 
obtaming  Letiere  Puiemi,  if  ike  BiU  paeeee. 

1st.  Petition,  declaration,  and  adeaeriptioa 
of  the  invention,  miese  will  be  prepared  by 
the  petitioner. 

2Dd.  Certificate  by  the  proper  officers  of 
having  received  and  recorded  the  above  do- 
cuments (Clause  VII). 

3rd.  Ileference  to  L^w-offioer  by  the  Coaa- 
missioners  (Clause  YlII). 

4th.  Reference  from  Law-officer  to  an 
Bxaminer  (Claose  IX). 

5  th.  Certificate  of  Examiner  that  the  pro- 
visional upecifioation  describes  the  invention 
(Claose  IX). 

6ch.  Approval,  or  allowance,  by  tiie  Low- 
offioer,  of  the  Examiner's  certificate,  which, 
wiih  the  certificate,  are  to  be  filed  with  tlie 
Commissioners ;  and  the  provisional  proteo- 
tion  is  to  be  advertised  by  the  Commission* 
ers  (Claose  XII). 

7  th.  Notice  by  petitioner  to  Commiesloa'- 
ers  that  he  wishes  his  Patent  to  proceed,  on 
which  the  Commissioners  are  again  to  ad- 
vertise, when  parties  opposing  may  come  in 
(Clause  XIII). 

8th.  Reference  to  an  Eiaminer,  by  Lew. 
officer,  of  the  petitioner's  description  of  in- 
vention and  the  papers  of  parties  oppodi^ 
the  grant  (Clause  XIV). 

9ih.  Examiner's  Report  to  soeh  Law- 
officer  (Claose  XIV). 

10th.  Warrant  prepared  by  Law-ofitoer 
on  receiving  Report  of  Examiner,  and  snch 
Warrant  is  to  be  sealed  with  Commiaaionen'- 
Seal  (Clause  (XVI).* 

lltb.  Patent  prepared  from  the  Warrant 
by  the  Commissioners,  and  sealed  by  the 
Lord  Chancellor  (Clanse  XIX).t 

N.B.^I  have  not  ventured  to  prediet 
what  will  be  the  course  pursued  nben  a 
Patent  la  opposed,  but  that  which  ia  pro- 
posed by  the  Bill  is  open  to  very  serif 
objections. 


•  It  is  toggcstid,  that  aecordlng  to  the  prstent 
Statute  law,  snd  whldi  nmaina  nnaltared  by  the 
BiU,  the  Wanraat  would  still  have  to  be  signed  by 


Her  Majesty,  oountertlgned  by  the  Secretaiy  of 
State,  and  sealed  by  the  Lord  Privy  Seal. 
t  The  Author  might  have  added  at  least  two 
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At  th«  pretent  time  no  penon  can  get  pro- 
tection grinted  to  liim  in  regard  to  anj  mat- 
ter of  invention,   without  an  opportunity 
l»eing  offered  to  others  to  come  in  and  be 
beard   by  the  Law-officers  of  the  Crown, 
who,  at  the  very  ontset,  and  at  a  very  small 
cost,  decide  whether  the  petitioning  party  is 
entitled  to  a  grant  of  protection.     By  the 
Bill  now  before   Parliament   (Clauses  IX. 
and  X.)  it  is  proposed,  and  this  without  any 
eomplaint  against  the  present  practice,   so 
far  aa  regards  early  ioTestigation,  to  reverse 
this  state  of  things,  and  to  grqnt  promiona/ 
protteiUm  for  tis  monihs,  a«  a  matter  of 
eaur§e,  upon  a  petitioner  depositing  a  de^ 
Boription  of  an  invention  with  the  Commie- 
sioners.     Now  it  is  often  found  that  the 
party  first  petitioning  for  a  patent,  on  inves- 
tigaUon  by  the  Law-officers,  is  ascertained 
not  to  be  the  proper  party  to  whom  a  grant 
should  be  made ;  and  this  occurs,  notwith- 
standing it  is  known  that  the  question  is  at 
the  first  step  liable  to  be  investigated.  What, 
then,  may  be  expected  to  happen  when  no 
inquiry  is  to  be  made  ?    That  great  wrong 
will  grow  out  of  this,  should  it  pass  into  a 
law,  no  one  acquainted  with  these  matters 
can  doubt.    Very  many  cases  could  be  cited, 
but  I  will  content  myself  with  one : — A  Mr. 
Brown  had  invented  some  very  important 
improvements  in  capstans  and  windlasses, 
and  having  two  workmen  in  his  employ 
whom  he  considered  deserving  of  confidence, 
he  directed  them  to  make  models  of  the  in- 
vention ;  shortly  afterwards  the  workmen 
petitioned  for  a  patent.    Mr.  Brown  was 
heard  in  opposition,  and  the  Law-officer  re- 
fused a  grant  to  the  workmen,  being  satisfied 
that  Mr.  Brown  waa  the  inventor,  and  upon 
Mr.  Brown  petitioning  for  letters  patent, 
they  were  granted  to  him.     Mr.  Brown  had 
subsequently  to  proceed  against  a  party  for 
Infringing  his  patent,  and  one  of  the  workmen 
was  put  into  the  witness-box  by  the  defend- 
ant, in  the  hope  of  proving  that  he  and  his 
fellow- workmen,  and  not  Mr.  Brown,  were 
the  intentors.    The  Judge  and  Jury  were 
satufled,  however,  that  Mr.  Brown  was  the 
inventor,  and  the  patent  was  snstaioed.*   If 
the  law  had  then  been  as  it  is  now  propoEcd 
it  should  be,  the  workmen  would  have  got 
immediate  protection  for  six  months,  and 
Mr.  Brown  would  have  had  no  remedy,  nor 
oonld  he  have  forced  the  workmen  to  an 
investigation  before  the  Law-officer  of  the 
Crown ;  on  the  contrary,  they  would  have 
stood  before  the  public  with  a  certificate 


more  documents  ai  easenttal :  namely,  tho  adver- 
tikcmentof  the  Provisional  Protection  (Clause  XI  I.), 
and  the  advertisement  of  the  Intention  to  Pzoceed 
CUuae  X1II.)-Kd.  M.  M . 
*  Brown  v.  Wigrmm,    Court  of  Exchequer. 


from  the  Examiner,  giving  them  six  months' 
provisional  protection,  notwithatanding  they 
were  wron«*dof>rs.  I  am  aware  it  is  pro- 
posed (Clause  Xr.),  that  if  any  protection 
should  ba  obtained  In  frand  of  the  first  and 
true  inventor,  he  is  not  to  be  injured,  pro- 
vided he  obtain«  his  letters  patent  before 
the  expiration  of  the  provisional  protection 
given  to  the  wrong-doer ;  but  this,  it  is  s«f- 
gested,  comes  to  nothing,  seeing  that  there 
is  no  possible  means  by  which  the  true  inven- 
tor can  get  a  grant  within  such  period. 

According  to  the  present  praetice,  tho 
petitioner  prepares  a  description  of  the  na- 
ture of  the  invention,  and  if  there  be  any 
other  party  or  parties   who  think  the  in- 
vention may  be  lilce  what  th«y  may  hMve  in* 
vented,  they  may  come  in  and  be  heard  by 
the  Liw-officer  of  the  Crown,  who,  as  before 
stated,  at  the  very  outset  decides  between 
the  parties,  and  if  the  Law-officer  have  any 
difficulty,  he  can  call  in  the  aid  of  a  person, 
practically  informed,  to  assist  him  ;  but  this 
does  not  occur  in  one  case  out  of  a  hundred. 
It  is  now  proposed  (Clause  III.)  that  officers, 
called  Examiners,  ahall  be  appointed,  who 
shall  ascertain  and  report  to  the  Law-officer 
the  facts  of  the  case  ;  or,  in  other  words,  it 
is  proposed  to  provide  the  Law-officers  of 
the  Crown  with  offices  identical  in  charac- 
ter with  what  Masters  in  Chanoery  now  are 
in  regard  to  the  Judges  in  Chancery,  so  that 
that  class  of  officers  which  is  now  to  be  dis* 
oontinned  in  respect  to  the  Court  of  Chan- 
oery is  by  this  Bill  to  be  created  in  regard 
to  the  Law-officers  of  the  Crown,  and  this 
is  not  in  consequence  of  any  statement  on 
the  part  of  the  Law-officers  that  they  are 
not  able  to  ascertain  the  facta  for  them- 
selves, but  the  proposition  eomes  from  par- 
ties who,  knowing  little  of  the  real  lequira^ 
ments,  consider  that  the  Law-officers  ought 
to  feel  the  necessity  for  such  aid.    These 
Examiners  are  also  to  possess  that  pre-emi- 
nent degree  of  knowledge  as  to  be  able,  on 
the  instant,  to  determine  in  each  case  on  the 
novelty  of  the  invention  (Clause  XIY.),  and 
yet,  strange  to  say,  the  patentgranted  on  that 
report  is  to  be  on  the  nsual  conditions,  vis., 
that  if  the  invention  is  not  new  the  patent  is 
to  be  void.    It  may  be  desirable  here  to  call 
attention  to  the  before* mentioned  Report, 
made  January,  1849,  which,  in  regard  to  the 
Law-officers,  says,  **  With  these  objects  in 
view,  it  has  not  appeared  to  ns  that  any  bet- 
ter course  can  be  devised  than  a  reference  to 
the  Attorney  or  Solicitor-General  to  inqnira 
into  the   merits  of  the  circumstances  set 
forth  in  the  Petition  and  Report  thereon  to 
the  Crown.    The  inquiry  would  appear  for 
the  most  part  to  involve  considerations  rather 
of  a  legal  than  a  scientific  nature.  But  should 
questions  arise  on  an  opposed  Petition,  where 
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a  more  than  ordinarf  familiarity  with  acien- 
tifie  snbjeeta  might  seem  requisite  for  the 
due  eompreheaaion  of  the  matter  under  in- 
Teatigation,  the  Attorney  or  Solieitor^GreDe* 
ral  would  alwayi  have  the  power  which  they 
now  poaseaa  and  exerciae  of  calling  in  some 
man  of  practical  aeienoe  nnconnected  with 
the  parties  before  him,  and  nnprejndiced  in 
tha  matter  in  diipute,  to  aid  him  in  coming 
to  a  jost  decision." 

lUneta  or  death  may  prevent  a  petitioner 
getting  his  patent  sealed  within  six  months 
(Clause  XXI.),  and  such  may  be  the  case 
in  some  iDStanoea  where  the  petitioner  ia 
pert ereringly  opposed,  and  which,  by  reason 
of  the  xigsag  conrse  through  which  it  ia 
proposed  a  patent  should  pass,  may  readily 
be  aooemplished  by  so  conducting  an  oppo« 
aition  aa  to  throw  the  petitioner  over  the 
time  allowed,  partioalarly  if  he  should  have 
arailed  himself  of  any  considerable  portion 
of  the  time  of  provisional  protection.  If 
this  becomea  the  law,  it  will  lead  to  a  eon- 
atant  effort  on  the  part  of  opponents  to 
delay  the  sealing  of  patents.*  There  is  no 
eommensurate  advantage  gained  by  giving 
partiea  protection  from  the  date  of  applica- 
tion, aeeing  that  a  patent  can  now  be  sealed 
in  abovt  three  weeks,  even  when  opposed, 
and  in  less  time  when  not  opposed ;  and 
there  has,  I  believe,  never  been  known  an 
instanoe  of  a  petitioner  being  Injured  by  hie 
invention  getting  into  public  use  between 
the  day  of  petitioning  and  the  day  of  sealing 
hia  patent,  and  It  ia  in  attempting  to  cure 
this  imaginary  defect  of  the  present  law 
which  inducea  the  proposed  change,  and 
which,  In  place  of  doing  good,  is  fraught 
with  great  evil. 

At  present  the  petitioner  for  a  patent  de- 
posits witii  the  Law-officer  a  provisional  of 
outlfaie  speoMcation.  In  tliis  doenment  two 
or  more  supposed  improvements  in  a  manu- 
facture are  often  to  be  found,  and  it  ooca* 
sionally  happens  that  the  patentee  is  unable 
to  specify  one  or  more  of  them  from  not 
liaving,  from  various  causes,  been  able  to 
carry  them  into  practice  daring  the  time 
allowed.  In  such  easea  the  law-offioer  will 
strike  out  such  parts,  which  is  a  highly  im- 
portant privilege,  seeing  that,  were  such 
parts  aUowud  to  remain,  other  parties  ob- 
taining a  eopy  of  the  provisional  specifica- 
tion would  bo  Informed  of  the  general  prin- 
dplea  of  tho  uncompleted  improvements. 


This  would  be  very  unfisir  to  the  isvcalor, 
as  it  would  deprive  him  of  all  power  to  ao- 
cure  them  by  a  subsequent  patent.  In  other 
cases,  the  patentee  finds  out  that  some  of  tho 
supposed  improvements  are  not  new  or  do 
not  succeed  in  practice,  and>  therefore,  ho 
wishes  to  have  them  struek  out  firom  his 
proTisional  specification ;  otherwise  his  pro- 
visional specification  would  be  found  to  bo 
larger  than  the  invention  specified.  In  aU 
which  cases  the  law-officer  will,  upon  appli- 
cation, strike  out  such  parte.  Now,  aooord- 
ing  to  the  Bill,  the  provisional  speolfieotiosi 
eon  never  be  altered  after  the  Oxaminor  ai 
the  outset  gives  his  oertifieate,  ao  that  tlMio 
will  often  be",  a  variance  betwe^i  the  provi- 
sional and  the  actual  specification.  If  thao 
Bill  should  pass  into  a  law,  we  shall  havo  in 
the  provisional  apecification  to  a  patealy 
two,  three,  or  more  improvementa,  and  ha 
the  subsequent  specification  a  much  lean 
quantity  of  invention,  described.  What  will 
be  the  effect  of  this  in  a  court  of  law  it  ia 
difficult  to  say,  but  it  haa  been  held  that  o 
pstent  is  granted  for  the  whole  set  forth  ia 
the  original  applieation,  and,  if  it  frdl  in  ono 
part,  the  patent  is  bad.  (^riiiifoM  v.  Hmwkt  i 
Morgan  v.  See/ward^) 

•  •  .  • 

There  are  other  dausea  in  the  Bill  whiek 
direct  the  progress  of  a  patent,  and  Ao 
Btamp  and  ftte  to  be  paid  thereon,  which  are 
at  variance  with  previous  Acts,  and  yet  thoso 
previous  Acts  are  not  mentioned  or  repealed. 
The  necessary  result  of  this  will  bo  doabia 
of  construction  as  to  what  ahould  bo  dooo 
in  particular  onsea;  and  mueh  litigatiaii  to 
get  at  what  is  really  the  law. 


KOTAtiKo  CAinroir  sfidr. 


*  *  Since  the  above  obiervatlons  were  written, 
thie  clause  hat  been  altered;  and  now,  should 
there  be  opposition,  the  Lord  Chancellor  may  seal 
the  patent,  and  the  same  is  to  be  valid,  though  it 
be  after  the  six  months  of  provisional  protection. 
This  alteration  opens  the  question  of  time  in  such 
a  manner  that  the  greatest  possible  frauds  may  be 
ooflBmitted  against  the  pobllo. 


Sir, — If  we  could  make  a  cannon  ball 
revolve  on  its  axis  during  Its  flight  with- 
out altering  the  bore  of  the  gun  from  a 
true  eylindrical  form,  it  appears  that  one 
of  the  chief  objections  to  the  boring  of 
rifle  cannon  would  bo  obviated. 


LAUWHB's  OI.UB  eUDK-BUIX. 


It  oeeora  to  me  thit  tbli  mtj  be  «f- 
feetcd  if  the  mode  of  eonstruotion  re- 
prefCDied  in  the  aDDcicd  skeloh  were 
adopted.  Within  the  ehamber,  at  the  re«r 
of  the  ball,  let  A  B  be  an  iron  tube  ea- 
tending  round  the  half  eireumference  of 
the  ehamber  In  a  semicircle,  and  let 
there  be  a  aimilar  tube  on  the  opposite 
ride  of  (he  ehamber  (of  which  the  ngore 
is  only  a.  aection).  Now  if  this  lube  be 
filled  with  "  rocket  mixture,"  and  a  fuae 
fuiened  at  the  open  ead  A,  the  com- 
poailioD  will  be  fired  when  the  ball 
commences  its  flight.  The  action  of 
thb  iuternal  rocket  (with  its  opposite 
oorretpoDdiDg  tube)  would  suffioe  to  turn 
the  ball  upon  iti  longer  axis,  and  would 
gi*e  to  it  the  same  kind  of  rotation  which 
would  otherwlae  require  a  grooved  bore. 
Perhaps  Ihia  hta  been  iried  before ; 
Etever  mind,  lo  were  conical  balls  them- 
aelvei  for  twenty  jears  before  ihey  were 
approved  of,  and  I  cannot  think  that  a 
suggestion  Is  leas  valuable  because  it  Is 
resuscitated  at  a  time  when  public  atten- 
tion IB  directed  to  the  subject  of  which  it 
forms  a  part. 

Yours,  &e., 

JouN  McGsaooB. 

TtnpM.  April  19,  IS9i. 


anriictareil 


The  aecaupanTini  diigca 
Mclion  orM.£lolii'i  limp,  u 
bj  Mcairi.  Thamtou  and  Soi  . 
bam.  The  cjlioder  B,  aboTC  the  flame,  i« 
eloaed,  and  air  u  admitted  onlj  beluw  the 
flune  thiQBfh  a  narrow  bieadth  of  gaoM, 
C  A  sap  D,  on  Iha  priodple  of  the  aolai 
lasap,  eeaie*  the  admitted  air  to  be  brought 
into  aatusl  eontaot  with  the  flame,  and  thua 
prodnciDg  perfect  coubnilion,  giTing  ■  iligbt 
e^oal  to  at  leial  6f»  or  aiz  ordinarj  Dtwy 
I^mpi,  and  ens  which  tbe  collier  would  pie- 
far  to  any  oandls.  There  ia  no  wire  ganxe 
to  be  bijnrad,  the  light  being  rmdiited 
through  a  tluck  abort  cylinder  of  glaja,  A  ; 
aad  U  hu  been  foand  in  practice  that  this 
giMi  Is  parbotir  saevre.  It  ia  bound  top 
Md  bottMD  by  a  strong  bn«s  ring,  and 
ihoald  II  lien  craek,  ellber  b;  eiptoiiDn  or 
■eeldent,  tbe  plooes  would  be  sUll  held 
togadMT,  a>d  beating  the  gaue  to  redness 
ia  entinir  preiented.  Tbe  air  whicb  eatera 
thnnigb  Ihe  Barrow  breidth  of  giuse  ielim 
««•  JUmt  being  only  a»  much  si  ia  necea- 
sarj  to  support  the  flame  of  the  wicli,  sod 
tb*  eonbnstlOD  being  perfect,  that  portion 
of  tbe  ejilindar  aboia  molt  alwajs  be  filled 
wHk  tlM  predMti  si  ooaibattlM,  and  iWTar 


with  an  elplosite    atmoaphere,   whlefa    b 

clearlj  ihownbj  tba  lamp  being  eitinguiihad 


aed.     So   confident  is    M.  Eloln    of  the 


placed  a  Ter^  coine  wire  ginie  orer  tbe  top 
of  the  lamp,  aimplf  for  tbe  purpose  of  pre- 
TCDIinK  parCiclea  of  dirt  or  coal  dnat  from 
entering,  but  wide  enough  to  admit  flame, 
if  nnr  could  be  aopportcd  in  the  cylinder. 
A  conical  brsti  ahade  E,  lUdea  upon  ths 
rodi  aartoDudlog  the  glais  cjliDder,  wbioh 
can  thus,  if  neceaaiif,  tw  niied  Co  the  top, 
sod  form  a  reflector,  to  throw  the  light  down- 
wards,  when  required,  which  we  suggest 
would  ba  much  more  eflectire,  if  silTered  or 
ereo  tinned  on  the  inner  an rf see.  From  the 
acicntlGc  perfectloD  attained  in  these  lamps, 
and  their  eiceedinglr  low  price,  there  la  now 
placed  within  tbe  reach  of  CTcrj  coal-owner 
the  means  of  plscing  the  collier  in  perfect 
aafety  from  explosions  ;  and  with  proper  at- 
tention to  the  TBOtllation,  we  hafe  do  doabt 
that,  when  brought  Into  general  use,  these 
dreadful  calsmitiea  will  be  few  add  tti  be- 
tween.— Mining  Jmimal. 


Jiaa  (LtDi-airLe. 
The  peculiarltj  of  thia  new  alide-rale 
consists  less  in  the  substitution  of  ^es  ter 
the  Bsoal  Worj,  bone,  or  wood,  and  In  id 
conaeqaent  eitrsordlnar}  chespnesa.  than  la 
tbe  Introduction  of  sundij  i 
hj  whicb,  without  an;  Inereeee  Id  tl 
of  tlie  iBStrnmeDtt  ill  nmgt  of  pi 
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ntiliij  is  Taatly  extended.  First,  the  abso- 
Ivfee  number  of  Bcales  ii  mnch  greater  than 
nanal ;  and,  tecond,  there  appears  (for  the 
first  time)  npon  the  face  of  the  slide  itseif, 
m  Dumber  of  constant  multipliers  or  "  gauge 
points,"  as  they  are  called,  which  will  be 
found  of  the  greatest  practical  yalue.  The 
instrument  is  accompanied  with  a  short 
Treatise  by  the  Rot.  William  Elliott,*  in 
which  the  author  not  only  gives  a  full 
explanation  of  the  system  of  its  construction 
and  the  manner  of  using  it,  illustrated  by 
numerous  eiamples,  but  a  very  complete 
account  "  of  the  theory  of  the  sliding  rule," 
in  the  geturai,  which  last  portion  ii,  of 
course,  as  applicable  to  other  rules  as  to 
this  of  M.  Lalanne.  The  book  is,  on  both 
accounts,  well  deserving  of  perusal ;  we 
know,  indeed,  of  no  treatise  in  the  Bnglish 
language  to  which  a  workman  may  have  re- 
course with  so  much  confidence  as  this  for 
identific  help,  which  is  essential  to  a  tho- 
rough understanding  of  the  uses  of  the 
slide-rule  of  CTcry  variety;  for,  after  all, 
as  Professor  De  Morgan  has  well  observed, 
**  the  sliding-mle  will  not  teach  the  method 
iff  worhing  any  queetion^  but  will  only  af- 
ford aid  in  computation,  in  multiplication 
and  division  to  any  one;  in  higher  rules  to 
those  who  understand  their  principles." 

THB  VOOLLBN    MANUFACTURE. 

• 

Worsted  derives  its  name  from  a  village 
in  Norfolk  where  these  goods  were  first  pro- 
duced, in  the  reign  of  Edward  the  Third, 
at  about  the  middle  of  the  fourteenth  cen- 
tury. Norfolk  continued  for  four  centuries 
to  be  the  chief  seat  of  the  trade,  which  was 
protecttd  by  various  legiilative  enactments, 
and  enjojed  the  actiye  patronage  of  Queen 
Elisabeth,  amongst  other  sovereigns.  Dur- 
ing the  eighteenth  century  the  traide  appears 
to  have  gradually  spread  itself  over  Eng- 
land, but  to  have  located  itself  particularly 
in  the  West  Riding  of  Yorkshire.  It  re- 
oeiTed  its  first  great  impulse  by  the  intro- 
duction in  1 790  of  the  spinning  machinery, 
which  was  then  revolniionising  the  sister 
manufacture  of  cotton.    The  erection  of 


•  "  A  Description  of  the  Slide-Rule,  ivith  Parti- 
eular  DireetUms  for  the  Uie  of  the  Glass  Slide- 
Rule,  Invented  b>  M.  Leon  L  alanne.  By  the  Kev. 
W.  Elliott,  M.A..  Queen's  College,  Caoibrldge." 
ISmo.  pp.  48.    Elliott  and  Co.,  06,  Strand. 


the  first  faetory  in  Bradford,  in  179S, 
accompanied,  as  usual,  by  loud  predictions 
of  ruin  to  the  trade ;  but  so  far  art  these 
predictions  from  having  been  verified,  that 
the  trade  has  now  entirely  passed  from  Nor- 
folk, which  did  no/,  to  Yorkshire,  which 
did,  adopt  the  new  machinery.  In  1825, 
power-looms,  again,  not  without  riot  and 
alarms,  began  to  be  used  in  this  trade,  and 
in  1830,  great  improvements  in  the  modes  of 
dyeing  and  finishing  were  introdnoed  at 
Bradford.  In  1836,  Alpaca,  which  it  is 
hardly  necessary  to  say  is  the  wool  of  an 
animal  of  the  Llama  tribe  of  Peru,  was  in- 
troduced, and  very  nearly  at  the  aame  time 
Mohair,  or  goats'  wool,  from  Angora  in 
Asia  Minor.  The  last  improvement  which 
this  manufacture  has  received,  is  the  recent 
one  of  machinery  for  wool-combing.  The 
most  remarkable  result  of  these  snoeesaiva 
improvements,  is  the  very  rapid  increase  of 
population;  in  Bradford,  from  16,000  in 
1811,  it  reached  in  1831.43,500;  in  1841, 
66.700;  and  in  1851,  103,800:— being  an 
increase  during  that  period  of  682  per  cent 
against  98  per  cent  as  that  of  the  whole 
kingdom.  According  to  the  last  returns  of 
the  Factory  Inspectors,  the  number  of  per- 
sons employed  in  this  trade  is  79,800,  of 
which  Yorkshire  employs  65  260 ;  added 
to  which  there  are  at  least  an  equal  number 
employed  out  of  the  factories,  and  therefore 
not  included  in  those  returns. 

It  is  curious  to  observe  that  although  be« 
tween  1840  and  1850  the  increaae  in  the 
persons  employed  has  been  152  per  cent. 
that  of  the  power  used  has  been  79  percent 
The  main  causes  of  this  are — first,  that  a 
large  quantity  of  cotton  and  silk  warpa  are 
now  used  for  these  fabrics,  which  are  in- 
eluded  under  the  cotton  and  silk  returns; 
and,  secondly,  the  adoption  of  improved 
boilers  and  engines,  and  of  finer  lubricating 
substances,  by  which  the  same  nominal 
horse  power  is  made  to  turn  one- third  more 
spindles,  and  at  a  higher  veloctty.^Xeetare 
by  Mr,  Forbee,  8oe.  of  Arte, 

BOLin  COAL-OAB. 

**  It  would  be  pronounced,"  says  lieUg, 
"  one  of  the  greatest  discoveries^  of  the  age, 
if  any  one  could  succeed  in  condensing  coal- 
gas  into  a  white,  dry,  solid,  odonrleea  snb- 
stance,  portable,  and  capable  of  being  placed 
upon  a  candlestick  or  burned  in  a  Umpw" 
This  greatest  of  discoveries  has  actually 
been  made.  A  mineral  oil  flows  ont  of  coal 
in  Derbyahire,  which  is  obviously  produced 
by  a  slow  process  of  distillation  from  the 
coal ;  it  consists,  as  fuel,  of  solid  paraifine 
dissolved  in  a  liquid  oil.  A  consideration 
of  the  conditions  under  which  this  natonl 
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product  Is  formed  bii  led  Mr.  Jemei  Young, 
of  Manehetter,  to  the  diieovery  of  a  metliMi 
(which  he  has  patented)  of  readily  obtaining 
the  paraffine  in  any  quantitiea  required,  and 
at  a  ebeap  rate  (compared  with  ordinary  can- 
dles), from  ordinary  coal  gas. 


AIR  BINDBRBD  TIBIBLV. 

The  Paris  correspondent  of  the  Woikinj^ 
t&m  R§publie  says  :-~- 

'*  kt  the  last  sitting  of  the  Academy  of 
Sciences,  a  rery  remarkable  paper  was  read. 
It  was  presented  by  a  well-known  engineer, 
M.  Aodrand,  who  has  made  many  public  ex- 
periments on  compressed  air  as  a  substitute 
for  steam  on  railways.  I  gave  you  a  ruumi 
of  the  contents  of  this  paper.  It  is  entitled 
^roscopie,  or  the  nsibility  of  the  Mole- 
cules of  the  Air.  Some  of  the  deductions 
made,  io  a  medicinal  point  of  view,  are  in 
the  highest  drgree  curious.  M.  Andraud 
proves  that,  by  a  very  simple  contrivaDce, 
the  air  is  rendered  visible.  By  taking  a 
piece  of  esrd,  coloured  black,  and  piercing  it 
with  a  fine  needle,  this  interesting  fact  is 
established.  If  we  look  through  this  hole 
at  the  sky  on  a  fine  day.  or  at  a  strong  lamp 
having  a  ground  glass  shade,  we  see  a  num- 
ber of  transparent  globes  moving  in  the 
midst  of  confused  nebulosities.  These  little 
globes,  some  of  which  are  more  transparent 
than  others,  sre  molecules  of  air.  Some  of 
them  are  surrounded  with  a  kind  of  halo. 
These  latter,  says  M.  Andraud,  are  the  ele- 
ments of  aaole.  After  continuing  the  ob- 
servation for  some  time,  we  shall  see  small 
points  detach  themselves  and  disappear  in 
falting ;  these,  says  M.  Andraud,  are  atoms 
of  carbon.  This  phenomena  of  vision,  it  is 
essential  to  remark,  passes  within  the  eye 
itself  I  the  molecules  of  air  observed,  are 
those  which  float  in  the  liquid,  which  occu- 
pies the  interior  part  of  that  organ.  Ae- 
eording  to  the  author  of  this  paper,  the  dis- 
covery is  not  interesting  merely  as  a  pheno- 
menon, but  may  be  applied  to  important 
purpoeea  in  medicine.  He  says:— 'The 
physieian  will  one  day  make  use  of  the  mros- 
oope  as  an  important  means  of  diagnosis* 
Vertigo,  giddiness,  which  are  the  forersn- 
Bcrs  of  apoplexy,  will  be  announced  by  the 
perturbation  in  the  molecules.  Fever  always 
exista  when  the  molecules,  under  the  action 
of  a  magnetic  current  circulate  on  a  vertical 
ground — sometimes  in  one  sense,  and  some- 
times in  another;  and,  when  this  moveirent 
of  gyration  becomes  more  precipitate,  the 
patient  experiences  the  singular  sensHtion  of 
turning,  as  it  were»  upon  a  wheel  of  Ixion.  I 
cannot  resist  remaikibg  that,  in  most  cases 
of  opthalmia,  a  prompt  cure  might  be  ef- 
fected by  seeiiriBg  the  eye  completely  against 


ootttaot  with  the  external  air  j  for  inflamma- 
tion (which  is  only  an  oxydation)  is  kept  up 
by  the  too  abundant  absorption  of  our  mole- 
cules of  air,  which  is  eflTected  by  the  pores 
of  the  prunella;  Ibis  absorption  being  pre- 
vented, the  malady  must  cease.  This  ob- 
servation may  apply  to  all  cases  of  inflam- 
mation, for  the  air  is  an  element  of  which  the 
affected  part  must  be  deprived." 

AUUMCAN   &IFLSMBN. 

Europeans  are  not  acquainted  with  what  has 
been  done  in  America— the  greatest  country 
for  rifle  shooting  in  the  world.  The  best  work 
on  the  subject  is  that  of  "  the  American 
Rifle," by  our  friend  Mr.  John  R.  Chapman, 
of  Oneida  Lake,  N.Y.  In  Mr.  Chapman's 
work,  there  are  samples  of  Amerioan  target 
shooting  at  220  yards,  the  target  being  20 
inches  diameter.  In  one  sample,  10  shots 
can  be  covered  with  a  man's  hat  around  the 
bull's  eye.  Our  crack  rifle  shooters  employ 
telescopes  on  their  riflles.  Edwin  Wesson, 
who  is  now  mouldering  in  the  dust,  us«d  to 
make  fine  rifles.  We  understand  that  since 
his  death,  the  factory  at  Hartford,  Conn., 
has  broken  down.  Mr.  James,  of  Uiica, 
N.  Y.,  makes  splendid  rifles,  and  there 
are  a  number  of  excellent  rifle  makers 
among  us.  We  woold  call  attention  to  Mr. 
Chai'man's  work.  He  says  that  a  first-rate 
American  rifle,  with  a  telescope,  will,  in 
still  time,  throw  all  iU  shoU,  at  220  yards 
disunce.  into  a  circle  of  IJ  inches  diameter, 
and  at  440  yards  into  a  circle  of  8  inches 
diameter.  No  Enropean  shooting,  we  be- 
lieve, can  compare  with  this.*  He  advises 
the  arming  of  select  riflemen  with  lelescopio 
rifles ;  a  thousand  of  them  would  destroy  an 
invading  army  of  30,000  men  armed  with 
muskets  before  they  could  advance  very  far 
into  the  interior. — kcitntific  Am9nca^ 

tPBCIVICATIONS  or  BNOLISB  PATBKTt  BN- 
ROLLBD  OURINO  THB  WBBK  RNDIN0 
MAT  13,  1852. 

Thbooorb  Kosmamn,  of  Cranboume- 
street.  For  impnwementM  m  droocAet  emi 
other  drtM  futenmgt.  Patent  dated  No- 
vember 4,  1851. 

The  patentee  describes  several  modes  of 

*  Yet,  it  can  and  may  1m  teen  fiom  the  follow- 
ing extract  of  a  letter  Itom  an  officer  aenrlng  in 
tLe  CafTio  War,  pubiislied  in  the  Tim^*  of  May  1  : 
— **  1  have  seen,  1  auppoee,  some  lOu.OOO  rom.ds 
fired  from  one  firelock,  and  have  seen  the  eflect  of 
C«ffre  fire  to  nearly  the  same  amount ;  and  I  say 
that.  flr»t,  an  old  flint  musket,  in  the  hands  of  a 
Caifre,  who  puts  In  about  six  drachms  of  powder, 
wtJl  kill  a  man  at  800  yards ;  a  regu»aUon  firelock, 
charged  with  four  drachms  and  »  hulf  (the  soldier 
spills  half),  ditto  at  550;  common  lifle,  charged 
with  two  and  a  half  drachma  bail,  conical,  hollowed 
out  at  the  base,  ^MO," 
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futmiiig  drat  oraaBimtty  the  prinoipal  om 
of  which  ootuitti  in  the  um  of  a  sopplemeo- 
tary  hook,  attached  by  a  chain  or  spring  to 
the  article  to  be  teetired,  and  inserted  into 
the  dtesa  when  the  pin  of  the  brooch  or 
other  fastening  has  been  introdnoed,  and  at 
as  great  a  dislanee  frosa  it  as  the  length  of 
the  chain  will  admit  of;  or  the  hook  is 
attached  to  the  head  of  a  shawl  pin«  and 
secured  by  drawing  the  pin  backwards  after 
it  has  been  introduced  to  its  full  length. 

Gaim. — The  adaptation  to  all  kinds  of 
dress  ornaments  of  the  several  modes  de- 
scribed of  securing  and  fastening  the  said 
articles. 

JuLBS  Francois  Dorey,  of  Havre,  gen- 
tleman. For  improvemenit  in  illuminating 
the  dials  of  elockSy  and  other  instruments 
in  which  dials  are  employed.  Patent  dated 
November  4,  1851. 

The  method  of  illuminating  clock  and 
other  dials,  which  forms  the  subject  of  the 
present  patent,  consists  in  the  combined  nse 
of  a  transparent  dial  and  semi-transparent 
pointer  or  pointers,  the  figures  or  letters  on 
the  dial  being  also  made  semi-transparent. 
A  chamber,  formed  of  or  lined  with  black 
cloth,  is  placed  immediately  behind  the  dial, 
and  the  gas,  or  other  lights  by  which  the 
illuminating  effect  is  produced,  are  placed 
at  a  lower  level  than  the  centre  of  the  dial 
or  the  eye  of  an  observer,  and  the  light  la 
diffused  equally  over  its  entire  surface  by 
means  of  reflectors.  In  order  to  prevent 
any  portion  of  the  light  being  intercepted  by 
the  axis  of  the  pointer  or  index  hand,  a  strip  of 
black  chenille  is  wound  round  it  spirally,  and 
a  series  of  shades  are  placed  along  the  sides 
and  top  of  the  dark  chamber  to  prevent  the 
light  being  obstructed  in  its  passage  to  the 
dial.  The  index-hands  may  be  either  placed 
outside  the  dial  and  protected  by  a  glass,  of 
they  may  be  attached  to  their  axis  inside  the 
dial,  the  transparent  materials  of  which  the 
dial  is  composed  permitting  them  to  be  seen 
equally  well  In  both  cases.  The  effect  of  the 
arrangements,  above  described,  in  daylif^ht 
and  by  dark,  is  that  the  hands  and  figures, 
or  letters,  alone  appear  transparent,  the 
black  olotb  chamber  behind  the  uial  forming 
a  dark  ground,  and  serving  to  augment  the 
elfeet  of  the  illassinatioD  of  the  handa  and 
figures. 

Clatfii*^The  applloation  of  a  transparent 
dial  having  semi-transparent  figures,  letters, 
graduations,  or  marks,  in  combination  with 
a  semi-transparent  hand  or  index,  or  semi- 
transparent  hand  or  indices. 

JosRPH  Robinson,  of  the  Ebbw  Vale 
Iron  Company ;  Charles  Mat,  of  Great 
George- street,  Westminster,  engineer  ;  and 
William  TaoMAa  Doynb,  of  Euaton- 
square   Station,   civil  engineer,     f^r  mi* 


provementt  tn  tk§  permtmmt  way  qf  raU* 
ways.     Patent  dated  November  4,  1851. 

This  invention  consists  in  so  oonstroetiiif 
the  pfrmanent  ways  of  railways  aa  to  obtaia 
for  the  rails  continuous  bearings  or  aapports 
by  the  under-sides  of  the  rails  reating  os 
longitudinal  plates  of  wrought  iron. 

The  drawings  show  several  methods  of 
combining  raits  with  angle  Iron  bearings  to 
obtain  this  result.  The  rails  are  of  rarioas 
forms,  but  the  same  pecnliarity  of  eoaati m» 
tion  is  involv  '  in  all  the  oombinatioiia  of 
rails  and  beuimga  shown*  In  the  eaeeof 
single  headed  rails,  the  beatings  are  plaeadl 
on  each  side  of  the  rail,  which  thtejsappoii 
between  them  with  its  lower  edge  resting  om 
one  or  both  of  the  bearings,  and  bolls  ar* 
passed  through  the  rail  and  bearings  to  ooA- 
nect  them  to  each  other.  When  bridge 
rails  are  used,  the  bearings  are  still  of  as 
angular  shape,  and  are  so  disposed  that 
flange  of  each  of  the  bearings  shall 
the  hollow  of  the  rail,  while  the  rail  i« 
ported  by  its  lower  edges  rssting  on  tte 
surface  of  the  bearings.  The  bearinga  mm 
in  all  cases  placed  so  as  to  break  joint  with 
each  other,  and  with  the  rail  which  thtj 
anpport. 

Claim, — The  mode  described  of  oonstrvsi' 
ing  the  permanent  waya  of  railways^  hf 
combining  with  the  rails  bearinga  in  tho 
form  of  wrought  iron  platss  offsring  knu^ 
todinal  supports. 

Hbnrt  Yiours,  of  Camdea«>town«  mf 
gincer.  For  improvements  in  tmjf'trgf 
grease-boxes,  axle-boxes,  and  springs  f  amd 
in  appendages  to  railway  •engines  end  ear- 
riagest     Patent  dated  November  4«  1851. 

Cieims. — 1.  The  employment  of  a  coiled 
spring  applied  to  railway  buffers  in  a  peott- 
liar  manner  described. 

2.  The  general  internal  arraDgeDeat  do* 
scribed  of  the  grease  chamber  and  paasaget 
(of  grease-boxes  and  axle.boxea).  ^Iso,  tho 
general  arrangement,  combmstion,  and 
adaptation  of  parts  described  for  reg niatliig, 
filtering,  and  supplying  grease  to  the  axto 
through  openings  in  or  at  the  aide  of  tiM 
bearing  brass.  Also,  a  mode  of  ceiutr«ck* 
ing  the  covers  of  grease-boxes  with  a  sapn« 
rate  hinge.  Also,  the  constmetlon  of  tbo 
bearing  brasses  with  two  wearing  surfaces. 
Also,  the  oonstmction  of  bearing  brasses  to 
slide  into  the  sxle-boxes  from  the  fronL 
And,  the  application  of  a  metal  washer 
sliding  vertically,  either  internally  or  exter- 
nally, at  the  back  of  the  axle 'box  to  pre* 
vent  the  escape  of  grease  therefrom. 

3.  The  construction  of  springs  generally, 
composed  of  several  wires  or  rods  of  steely 
brass,  or  other  suitable  metal,  either  with 
or  without  a  central  rod  or  core,  twiated 
or  stranded  ac  a  rope,  and  welded  or  mI« 
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dcrad  together  at  the  ends,  and  bent  np  into 
a  apiral  form.  Alto,  the  constractloti  of 
■pringa  of  two  or  more  pistes  or  bars  of 
ateelf  brais,  or  other  eaitable  metal,  laid  to- 
gether, and  welded  or  soldered  at  the  ends, 
and  bent  np  into  a  spiral  form. 

4.  The  insertion  into  the  bearing  surfaces 
of  break-blocks  of  plogs  of  wood  hatder 
^an  that  of  which  the  block  itself  is  com- 
poaed,  or  of  plugs  of  metal. 

5.  An  arrangement  of   sanding  appara- 


tna  applicable  to  railway  engines  and  car- 
riages. 

Albxaxdrh  DouLL,  of  Greenwich,  Kent, 
ciril  engineer.  For  certain  impro9em€nt$ 
in  railway  eonairuetiwi.  Patent  datfd  No* 
Tember  6,  1851. 

i9/iec(/feo/toii. 

Firstly,  My  inrention  consists  in  forming 
the  cast-iron  chair  commonly  used  in  the 
construction  of  railways  in  the  manner  re- 
presented in  plan  and  eloTation,  fig.  1. 


Pig.  6. 


Fig.  3. 


Pig.  4«. 
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The  improvement,  it  will  be  seen,  consists 
in  securiog  the  wedge  in  position  by  a  screw, 
boltf  or  rivet  passing  in  the  same  direction 
as  the  wedge,  and  pnssing  partly  through  the 
wedge  and  partly  through  the  chair.  The 
bead  of  the  bolt  acting  upon  the  back  of  the 
wedge,  and  the  not  wurldng  against  the  side 
of  the  chair.    The  wedge  it  screwed  into  its 


position,  and  not  damaged,  as  at  present,  by 
being  driven  home  by  succ-  ssive  blows  of  a 
maul ;  and  it  is  also  reiaiaed  in  its  position 
by  means  of  the  screw-bolt^  which  obviates 
the  necessity  for  the  constant  attendance  of 
a  plate-layer  to  examine  and  tighten  the 
wedge.  The  liability  to  accident  consequent 
upon  loose  wedges  will  thus  be  also  done 
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away  with,  and  so  both  eoonomy  and  safety 
be  to  a  large  extent  ensured. 

However,  it  mast  be  observed,  that  this 
mode  of  securing  the  wedge  is  only  applica- 
ble to  chairs  cast  expressly  for  the  purpose 


of  this  arrangement,  and  that  to  adapt  It  to 
the  ordinary  cast-iron  chair  of  any  of  the 
various  forms  at  present  in  uae,  the  follow^ 
ing  Bubeidisry  appliances  (or  other  equiva* 
lent  thereto)  must  be  had  recourse  to. 


Fig.  8. 


Fig.  7. 
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A  imsll  casting  must  be  prepared  similar 
to  that  shown  in  fig.  2,  having  a  notch  a  to 
embrace  the  cheek  of  the  chidr*  and  a  lon- 
gitudinal hole  or  slit  6  for  the  bolt  to  pass 
through  ;  the  easting  acting  as  a  fulcrum  to 
screw  home  the  wedge,  and  the  notch  a  in 
the  cssting  securing  it  to  the  chair.  Fig.  3 
shows  the  small  casting  A  in  its  position, 
embracing  the  chsir  and  securing  the  wedge. 

Seeondiy.  My  invention  consists  of  lejing 
the  rsils  on  chain  composed  of  malleable 
iron,  and  secured  to  sleepers  of  stone,  wood, 
or  metal  by  bolts  or  rivets,  in  the  manner 
Tariously  exemplified  in  Ags.  4,  4*,  5,  6,  7, 


8,  9,  10, 11, 12,  end  15.  Figs. 4  and  4«< 
transverse  sectional  elevationa  of  a  Uiie  of 
raila  eonstmeted  on  thia  plan.  Figa.  5  awl 
6  are  aide  elevations ;  A  ia  the  lull;  B  tlw 
malleable  iron  chair  s  C  the  bolta  and  Bull 
by  which  the  chaira  are  secured  to  the 
sleepers  S,  which  are  in  the  fignree  repre- 
sented as  of  wood.  When  tbe  sleeper  em- 
ployed is  composed  of  stone,  or  any  metalUe 
or  hard  unyielding  substance,  a  pieee  of  wood 
(of  any  convenient  thickness),  or  layer  of 
gutta  pcrcba,  or  other  suitable  elaatie  sub> 
itanoe,  is  proposed  to  be  placed  between  the 
chair  aod  the  alecoer.  which  will  nrve  te 
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iMiitnJisa  the  dettnietiT«  effects  of  vibra- 
tloDy  and  to  obviate  that  rigidity  whtoh  has 
been  foiuid  objeetiooabla  in  the  case  of  the 
old  stone  sleepers,  and  in  most  cases  also  of 
the  reoent  applieatioDS  of  cast  iron  to  the 
same  purpose.  I  prefer  hsTiog  the  mallea- 
ble iron  chair  (B)  compoied  of  two  parts^  as 
shown,  so  as  to  admit  of  being  rolled  into 
shape,  and  then  cnt  off  into  the  required 
lengths,  and  the  bolt-holes  pierced;  but  it 
may  aliid,  if  found  eqnallf  cooTenient,  be 
tolled  in  one  piece,  as  shown  in  ilg.  15. 
Joint  chairs  shoald  each  be  about  18  inches 
or  2  feet  long,  and  secured  to  a  longitudinal 


sleeper  by  bolts,  as  well  as  to  the  nils ;  the 
holes,  either  in  the  rail  or  in  the  chair,  being 
eloniated  so  as  to  admit  of  the  necestnry 
expansion  and  contraction.  Intermediate 
chairs  should  be  about  four  or  five  inches 
long,  and  attached  to  the  sleepers  by  bolts 
or  rivets,  and  to  the  rail  also,  if  deemed 
necessary,  by  bolts  or  rivets.  It  is  probable, 
however,  that  sufficient  stability  will  be  ob« 
tsioed  by  simply  bolting  or  riveting  the  joint 
ehairs  to  the  rails. 

In  applying  the  malleable  Iron  chair  to 
sleepers  of  wood,  I  wonld  recomoead  the 
arrangement  shown  in  the  plan  and  seoHon 


Fig.  11. 
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ilgs.  7  and  8.  Here  two  longitudinal  and 
two  cross  sleepers  are  employed  for  every  15 
feet  of  roadway.  The  longitudinal  sleeper 
under  the  joint  of  the  rail  should  be  aboat 
9  feet  long,  and,  in  addition  to  the  joint 
chair,  there  should  be  placed  upon  It  an 
intermediate  chair  on  each  side  of  the  joint 
chair.  This  arrangement  wonld  give  great 
strength  and  stability  to  the  joint  of  the 
rail,  whilst  the  two  crou  sleepers  to  each  15 
feet  length  cf  roadway  would  give  a  suffi- 
cient Croat  tic  to  preacrrc  the  gauge. 


By  making  the^uJespers  J#  Inches  broad, 
the  above  arrangement  would  give  a  bearing 
surface  of  about  30  luperftcial  feet  to  every 
15  feet  length  of  roadwHy.  To  bolting  the 
chairs  to  the  wooden  sleepers,  nuts  may  be 
need  with  the  siternate  corners  turned  up, 
for  the  purpose  of  becoming  fixed  Into  the 
wood,  and  so  preventing  them  from  being 
turned  round  when  the  bolts  are  being 
screwed  tight  (see  figs.  4,  5,  6.)  Instead 
of  nuts  being  used,  as  above,  a  short  bar 
may  be  substituted  for  the  nuts,  into  which 
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the  bolts  coald  be  icrewed ;  or  the  bolts 
might  be  made  to  pass  through  a  aqaare 
hole  in  the  short  bar»  with  the  head  of  the 
bolt  resting  against  the  bar,  and  the  nut 
screwed  down  upon  the  malleable  iron  chair 
above  the  sleeper,  as  exemplified  in  li^^.  1' 
and  15, 

Kgs.  9  and  10  show  the  modification 
which  is  to  be  mude  io  this  plan  of  railway 
construction  when  the  malleable  iron  chair 
is  laid  on  to  stone  blocks. 

The  stone-block  under  the  joint  of  the  rail, 
and  which  receives  the  joint  chair,  is  shown 
to  be  2  feet  6  inches  long,  bj  1  foot  6  inches 
broad,  and  that  under  the  intermediate  chair 
1  foot  6  inches  by  1  foot  6  inches,  which 
gives  a  superficial  area  or  bearing  surface 
of  25  feet  6  inches  for  every  15  feet  length  of 
roadway,  and  a  thickness  of  9  inches.  The 
thickness  of  the  stone  might,  however,  have 
to  be  varied  according  to  its  quality  and  the 
facility  of  procuring  a  supply  at  any  parti- 
cular thickness  from  the  quarry  l)ed ;  strong 
slate,  about  6  inches  in  thickness,  might 
profitably  answer  the  purpose.  In  attachiog 
the  malleable  iron  chair  to  stone  blocks,  the 
more  convenient  mode  would  be  to  place  the 
heads  of  the  bolts  at  the  under  side  of  the 
stone  blocks,  and  the  nuts  above  on  the 
chair,  the  bolts  passing  through  a  short  plate 
of  iron  with  square  holes  to  receive  the 
necks  of  the  bolts,  and  prevent  them  from 
turning  round  whilst  the  screws  are  being 
screwed  down  upon  the  chair  above. 

Whether  stone  blocks  or  cast  iron  sleepers 
are  used,  the  gauge  of  the  line  is  in  either 
case  preserved  by  means  of  bars  of  malle- 
able iron,  which  may  be  secured  in  position 
by  the  same  bolts  which  secure  the  chair  to 
the  block  or  sleeper.  The  number  of  these 
bars  would  be  increased  on  curves,  but  on 
straight  portions  of  the  line  one  bar  would 
be  sufficient  for  every  15  feet  length  of  road- 
way. A  piece  of  soft  wood,  or  other  elastic 
substance,  would  be  interposed  between  the 
stone  block  and  the  malleable  iron  chair,  as 
already  explained. 

Figures  11  and  12  show  in  elevation  and 
plan  the  mode  of  applying  the  malleable 
iron  chair  to  cast-iron  sleepers  of  any  con- 
venient form  or  size. 

The  joint  sleeper  S*  will  only  have  one 
joint  chair,  B*,  attached  to  it  at  its  great 
length,  will  be  sufficient  to  give  the  neces- 
sary bearing  surface  and  stability  to  the 
joint  of  the  rail.  The  intermediate  sleepers 
8  8  will  generally  be  of  such  a  form  and 
size  as  to  admit  of  two  malleable  iron  chairs 
being  raised  on  each  bleeper ;  but  it  may 
frequently  be  found  more  convenient  so  to 
proportion  the  size  and  form  of  the  cast-iron 
sleeper  as  to  admit  but  one  malleable  iron 
chair  to  be  attached  to  each  sleeper,  accord- 


ing to  the  nature  of  the  traffic  and  of  tte 
ground  upon  which  the  superstructure  is 
laid.  In  attaching  the  malleable  iron  chair 
to  the  cast-iron  sleeper,  the  head  of  the  bolt 
should  be  placed  below  the  chair,  and  a 
square  projection  cast  upon  the  sleeper 
round  the  bolt  hole,  into  which  the  head  of 
the  bolt  would  fall,  and  by  which  it  wouU 
be  prevented  from  turning  round  when  th« 
nut  was  being  screwed  down.  A  piece  of 
soft  wood,  or  other  elastic  substanoei  wosld 
be  interposed  between  the  east-iron  sleeper 
and  the  malleable  iron  ch«ir»  as  already  ak* 
plained  in  referenoe  to  the  stone  blocks* 

Thirdly.  My  invention  consists  of  a  me- 
thod of  railway  construction  represented  in 
fig.  13  (side  elevation)  and  fig.  14  (plan),  In 
which  intermediate  sleepers  are  employed 
with  chairs  cast  in  one  therewith,  so  as  to 
do  away  with  bolts  and  keys  altogether  as 
fastenings  for  the  rails.  Figs.  16  and  17 
are  cross* sections  of  rails  laid  on  tius  plan, 
but  each  showhig  a  variation  in  the  foroi  of 
the  rail.  The  chairs  are  cast  so  that  the 
cheeks  do  not  come  opposite  each  other, 
but  they  are  at  auch  a  distance  apart  that 
when  the  two  castings  are  laid  obliquely  in 
contrary  directions  under  the  rail,  the  latter 
comes  between  the  cheeks  after  which  the 
castings  are  pressed  in  opposite  directiotts 
until  the  notches  at  a*  fit  into  each  other ; 
and  when  this  is  effected,  the  cheeks  of  the 
chairs  will  be  brought  in  close  contact  with 
the  rail,  and  the  interlocking  of  the  notches 
will  prevent  the  cheeks  of  the  chairs  firooa 
releasing  the  rail  {  the  tie-bars  ^^,  wluch 
are  necessary  for  the  purpose  of  keeping 
the  gauge,  are  placed  at  the  junction  of  the 
two  sleepers  or  castings,  and  bolted  to  each 
of  them,  as  shown  at  a^,  a^,a^,  ff'^,fif.  14, 
and  afford  additional  seeori^  that  the 
notches  will  not  be  disengaged  flrom  eadi 
other  by  the  action  of  the  railway  trains.  To 
prevent  rigidity,  as  also  the  vibration  of  the 
trains  from  transmitting  a  destructive  effect 
to  the  chairs  and  sleepers,  pieces  of  wood, 
FF,  figs.  16  and  17,  are  placed  under  the 
rail  in  rectangular  cavities  or  rerpptaolcs, 
about  three-eighths  of  an  inch  deep,  and  as 
broad  and  long  as  the  casting  wiU  admit  of, 
BO  that  a  small  margin  may  remain  to  coa> 
fine  the  wood  in  its  place  while  bdag  prasacd 
upon  by  the  rail.  The  wood  ahould  oe  aboBt 
three-quarters  of  an  inch  thick,  and  tiiefc 
should  be  a  groove  or  slit  leading  from  any 
convenient  part  of  the  concavity  or  recep- 
tacle to  prevent  water  or  damp  from  acHi* 
mulatiog  to  injure  the  wood. 

And  having  now  described  the  nature  of 
my  said  invention,  and  in  what  mAnw^f  the 
same  is  to  be  performed,  I  declare  that  the 
improvements  in  railway  constmction  whioh 
I  claim  are  as  follows : 
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Fint.  I  eUim  the  method  of  Mcnring  the 
wedgM  of  eait-iron  chain  ia  position  by 
meana  of  screw-bolta  and  rivets,  as  before 
described. 

Second.  I  elaim  the  method  of  railway 
eonstrnctfon  represented  in  flgs.  4,  4*,  5,  6| 
7,  8,  9,  10,  11,  12,  and  15,  hereinbefore  de- 
aeribed,  in  so  far  aa  respecta  the  mode  or 
modes  therein  employed  of  combining  mal- 
leable iron  chairs  with  wood  sleepers,  or 
with  atone,  or  other  rigid  sleepers. 

And,  third,  I  claim  the  method  of  rail* 
way  oonatmction  represented  in  figs.  13, 
14,  16,  and  17,  and  before  described,  in  so 
far  aa  respecta  the  employment  of  interme- 
diate sleepers  hsTing  chairs  cast  in  one 
therewith,  so  as  to  obviate  the  necessity  for 
bolts  or  keys. 

Gborob  Dismorb,  of  Clerlcen well-green, 
jeweller.  For  improoementt  in  locks.  Patent 
dated  November  6,  1851. 

These  improvements  have  relation  princi- 
pally to  locks  into  which  the  key  is  intro* 
daced  through  a  tubular  opening ;  tbey  com- 
prehend also  an  improved  con  struct  inn  of 
key,  in  which  the  "  bit  **  is  made  detach- 
able from  the  *'  stem,"  so  that  in  the  event 
of  either  one  or  other  of  the  parts  being 
lost,  the  finder  woald  be  unable  with  one 
part  only  to  obtain  access  to  the  lock. 

Claim,'— Tiie  improvements  described. 

William  Thomas,  of  Exeter,  engineer. 
For  certain  improvement  in  the  eonttruc- 
Hon  of  apparatus  for  economizing  /uel,  and 
a»  ike  generation  o/ateamt  and  in  machinerg 
for  propelling  on  land  or  water.  Patent 
dated  November  6,  1851. 

These  improvements  comprehend — 

1 .  A  peculiar  construction  of  steam  boiler, 
in  which  tubes  of  a  bent  or  syphon-like  shape 
ve  emplojed,  in  cooj unction  with  tha  ad- 
miseion  to  the  boiler  of  heated  air  under 
pressure,  to  promote  combustion,  and  the 
«ae  of  feed*  water  heated  before  enteriog  the 
iMiler. 

2.  The  appliration  of  aeziliary  fly-wheels 
to  the  wheels  of  locooiotives,  to  paddle- 
wheel,  and  screw*  propeller  shafts,  to  render 
eiiective  in  propelling  the  centrifugal  force 
generated  by  the  revolution  of  the  said 
wheels  and  propellers.  The  fly-wheels, 
which  are  rather  heavily  weighted,  are  at- 
tached to  the  driving  and  other  wheels  of 
locomotive  engines,  either  inside  or  outside 
of  the  framing,  and  to  paddle-wheels  either 
ORtside  or  mside  of  the  wherl,  ur  at  the 
centre  of  the  wheel  when  iliviucil  iloats  are 
uied.  The  effect  of  the  fly-iviieels  is  to  be 
regulated  by  bringing  the  ^ve<ghts  employed 
in  them  nearer  to  the  centrefei  of  the  wheels. 

3.  An  air  engine  for  propelling  and  mo- 
tive purposes  geuerally. 

MicHABL  Lbopold  Parnbll,  of  Little 


Qneen-atreet,  Holbom,  ironmonger.  Fbr 
eertain  improvements  in  ioeks.  Patent  dated 
November  6,  1851. 

Claims,  —  1.  The  oonetruetion  of  keys 
with  sliding  bits  moved  in  and  out  by  an 
eccentric  or  eeeentriea  contained  within  the 
lock, 

2.  The  application  to  **  tumbler  **  loeka, 
where  an  expanding  bit  key  is  used,  of  a 
revolf  ing  cap,  ahme  or  in  combioatioa  with 
detector  apparatus* 

3.  The  application  to  ''tombler"  locks 
generally  of  a  spring  stop  acting  against  the 
tumblers,  to  prevent  their  sticking. 


THE  XXCIBEMAN's  STAFP  aUBSTIOK. 

Sir,— Mr.  Tebay  has  transmitted  to  me 
the  following  errata  in  the  printing  of  his 
solution  to  the  "  Exciseman's  Staff  Ques- 
tion," which  you  will  please  to  insert  as 
soon  as  r^avenient : 

Page  345,  col.  2,  line  6,  for  **  force  about 
it,"  read  •*  force  about  A." 

Page  345,  line  7, /or  "  AD,"  raad  "^D." 

Page  345,  line  16, /or  "moment  about 
it,"  read  **  moment  about  A." 

Page  345,  line  22,  for  "  of  this  staff," 
read  **  of  the  staff." 

Page  345,  line  26,/er  "  (i  cos.»  /3+ 1)," 
read  •' (J  cot.2/3+1)." 

Page  346,  line  1,  for  ••  When,"  read 
"  Then." 

Page  346,  line  4,  for  "  (/-mD),"  read 
«'(/-m)D.»' 

Page  346,  line  9,  for  "cos.  /3,"  read 
♦«cot. /3." 

Page  346,  line  10,  for  **  cos.  (3/*  read 
**  cot.  /3." 

Page  346,  line  37,  for 

"COS. /3=373530469," 
read 

"  cot.  j3=3-73530469." 

He  also  adds,  that  "  Mr.  Wolfenden,  in- 
stead of  taking  the  13  inches  along  the  axis 
of  the  staff,  took  them  aioog  the  under  side 
(viz.  ABvl3),  wiiioh  will  neoasearily  make 
his  result  less  than  the  others." 
1  am,  Sir,  yours,  &c., 

T.  T.  Wilkinson. 

Uurnley,  Lancashire, 
May  6,  1852. 

WKBKLY  LIST  OF  NBW  BKOLIBH   FATBMTS. 

Geuigc  Robins  fiooth,  of  the  Wands  worth-road, 
Surrey,  for  impruvements  in  the  Ui.iiiufacture  of 
guc     May  8  ;  six  months. 

George  Frederick  Muiir^  Jun  ,  of  Birmingham, 
for  iniproveuu'iit.s  in  the  nianut^Ktuie  of  metal 
tubes.     May  8  ;  six  months. 

Joseph  Jf  pson  Oddy  Taylor,  of  Gracechurch- 
street,  Londoo,  naval  engineer,  for  Improvements 
in  ships,  boats,  and  vessels,  and  ig  eertain  articles 
of  ship's  furniture.    May  8 ;  six  months. 
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WniUm  Ltttell  Tlzard,  of  Aldgate,  Hlgh-fltreet, 
London,  brewen'  eDgioeer,  for  iraprovemenu  in 
machinery,  apparatus,  and  proceates  foe  the  prepa- 
ration of  grain,  and  for  ita  eonvereion  into  malt, 
aaeeharlne.  vinous,  alcoholic,  and  acetous  liquors. 
May  S;  six  months. 

Alexandre  Jules  SalUant,  Jun.,  of 'the  Ene 
VlTlenae,  Paris,  tailor,  for  oertaln  improTements 
in  the  manufiMtura  of  articles  of  dress.  May  8; 
six  months. 

John  Campbell,  of  Bowfleld,  Renfrew,  N.  B., 
bleacher,  for  improvements  in  the  manufketore  and 
treatment,  or  finishing  of  textile  fabrics  and  mate- 
rials, and  In  the  machinery,  or  apparatus  used 
therein.    May  8;  dx  months. 

William  Gillespie,  of  Foxbane  HUl,  Linlithgow, 


Scotland,  xentleman,  for  an  ImproTed  apparatna, 
instrument,  or  means  fisr  ascertaining  or  aetting  off 
the  slope  or  level  of  dr^ns,  banlis,  incline*,  or  vorica 
of  any  description,  whether  natani  or  artificial,  or 
under  land  or  water.  M*y  8 ;  sir  months. 
William  Armita-e.  of  Manchester,  for  an  im- 

{»roved  safety  envelope,  and  certain  improvrments 
n  the  machinery  to  be  uted  in  the  manufacture  of 
the  same.    Mav  8 ;  six  months. 

Peter  Pairbafrn,  of  Leeds,  Yorlc,  machinist,  sad 
Peter  Swires  Horsman,  of  Leeds  aforesaid,  flax- 
spinner,  for  certain  Improvementa  in  the  proceaa  of 
preparing  fiax  and  hemp  for  the  purpose  of  heelc- 
ling,  and  also  maohiaery  for  heckling  fiax,  liemp» 
China  grass,  and  other  vegetaUe  fibrous  aub- 
itaaeea.    May  8;  six  months. 
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Date  of    No.  in 
Registra-  the  Re- 

tion.     gister.    Proprietors'  Names.  Addresses.  Subjects  of  Design. 

May  7     8244     O.  Holeroft Manchester  Steam  boiler. 

„      8245      S.  Woodbourne  ..........  Lias... - Horse  nke. 

10  8246      W.  Dray  and  Co London-bridge ^ Right  and  leA-liand  hill-aid* 

plough. 

11  8247     A.  Marion  aid  Co Regent-street Combined  pen -cleaner    nod 

stopper. 

18      8348      J.  Winterbottom Yorkshire ^....^ Jar  and  bottle  stopper. 

„      8249      R.  Marples Sheffield .« Pad  for  joloers'  brace. 


April  29 


tt 


•I 
SO 


May  4 
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H.  Maling Home-oflloe 

H.  Maling Home-office 


Elevation  sight  for  baD-ahoo^^ 
Ing.  ■ 


Projectile  for  a  smooth  or  rifi*. 

barrelled  gun. 

^12/   ^*  Maling Home-office  ...m.. „,.„ Forma  of  rifiing  for  flre-aimi. 

418     H.  McLean,  R.N Hoxton-etreet,  Kensington  ......  Writing,  reading,  and  moaie 

desk,  and  travelling  < 
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MAIITOir^B  FATtHT  GVN-04&UAaSS  AKD    TRiiVBESIKa  AVPA&ATIJB* 

(PAtantee,  ICr.  Robert  Jamei  Maryon,  of  the  York-road.    Patent  dated  October  10, 1851. 

9peeUlcation^xoUed  ApvU  10*  1U$.) 

FiGUBB  1  is  an  eleTatioq,  tnd  fig.  2,  a  plan  of  a  gun-carriage  constructed  according 
to  my  iuTention.  AA  Is  ue  gun-carriage  which  has  two  beiAng^wheels,  BB  ;  at  the 
fore  end  it  rests  by  two  friction  rollers  upon  a  traversing  or  moTeable  bed  C,  which 
is  furnished  with  an  axis  or  pin  at  the  front,  which  takes  into  tbe  boss  of  a  fixed 
toothed- plate  D,  and  around  which  it  is  free  to  turn,  so  as  to  brinff  the  gun  into  the 
desired  line  of  direction.  To  facilitate  these  movements  the  back  end  of  the  traversing 
bed  is  supported  by  conical-rollers  ££»  which  run  upon  a  circular  ring  or  rail  F. 
GG  are  two  pinions  which  are  afl&xed  to  the  lower  ends  of  spindles  which  have 
their  bearings  on  the  side  of  the  gun-carriage,  and  gear  into  the  teeth  of  the  plate 
D ;  to  die  upper  ends  of  the  pinion  spindles  there  are  fitted  crank  handles  (made  to 
ship  and  unship),  by  turning  which  the  gun-carriage  and  traversing  bed  are 
moved  round  upon  the  axis  or  centre,  in  front  of  the  traversing  bed,  till  the  gan 
has  been  brouffnt  into  the  proper  position ;  when  the  elevation  or  depression  of  the 
gun  is  next  e£fected  by  means  of  a  horizontal  screw,  which  turns  in  bearings  affixed 
to  the  gun-carriage,  and  placed  immediately  underneath  the  gun.  Fig.  3  showa 
this  part  of  my  invention  detached  from  the  other  parts.  I,  is  the  gun ;  K  the  screw, 
whien  is  actuated  bv  a  crank  handle  K' ;  L  is  a  nut  which  takes  upon  the  screw, 
and  is  connected  to  the  gun  by  a  rod  M,  which  is  jointed  at  its  ends,  ooth  to  the  nut 
and  to  the  gun.  Bv  turning  the  crank  handle  one  way  or  the  other,  the  gun  is  either 
raised  or  depressed  accordinglv.  Fig.  6  is  a  separate  plan  of  the  traversing  bed.  T  is 
a  conical  spring,  knade  of  brMd  flat  wr  steel,  the  front  end,  <*,  of  which  bears  against 
the  inside  of  the  breast  of  the  gun-carriage,  while  the  other  end  rests  upon  an 
elliptic  spring  which  bears  upon  the  traversing  bed.  When  the  gun  recoiu  upon 
being  fired  the  springs  are  compressed  between  the  carriage  and  the  traversing  bed. 
U  is  a  pawl-plate,  which  is  jointed  to  two  levers ;  U'  U' ;  the  pawl-plate  falls  into 
the  ratchet  tooth  racks,  V*  U',  formed  in  the  upper  surface  of  the  traversing  bed, 
and  keeps  the  gun-carriage  from  again  running  forward  by  the  impulse  of  the 
springs  when  the  recoil  has  taken  place.  After  the  gun  has  been  reloaded  the  pawl- 
plate  is  raised  up  by  pressing  down  the  levers,  IT'  U',  when  the  force  of  the  springs 
instantly  causes  the  gun-carriage  to  run  forward  into  its  place ;  but  to  prevent  any 
concussion  which  might  arise  from  the  suddenness  of  the  action,  there  are  cushions 
of  vulcanised  India-rubber  interposed  between  the  gun-carriage  and  the  traversing 
bed  at  the  two  extreme  ends  of  the  springs.  W  are  two  slots  formed  in  the  tra- 
versing bed,  through  which  slots  there  are  passed  two  guide  or  pilot  bolts,  connected 
by  lugs  formed  on  the  sides  of  the  gun-carriage,  which  serve  to  guide  the  course  of 
the  gun  when  it  reooib,  and  to  oonnect  the  carriage  and  traversing  bed  together. 
WW  are  locking  bolts,  or  belay  pins,  by  which  the  traversing  bed  is  fixed  to  the 
plate  D,  which  plate  is  graduated,  so  as  to  designate  the  number  of  degrees  the  gun 
IS  turned  round  from  any  determinate  line*  Fig.  7  is  a  plan  of  so  much  of  these 
gun  traversing  arrangements  as  is  necessary  to  explain  the  method  of  worthing  ships* 
port  guns,  or  battery  guns,  according  to  the  method  just  explained.  In  applying 
the  traversing  bed  to  guns  of  this  class,  it  is  necessary  to  give  a  lateral  range  of 
motion  to  the  fore-part  of  the  traversing  bed  (instead  of  having  it  turning  round  a 
fixed  point,  as  in  the  ease  last  described),  to  prevent  the  mucsle  of  the  gun  coming 
in  contact  with  the  sides  of  the  port-hole,  which  would  otherwise  require  to  be 
unusually  large  to  admit  of  the  gun  having  a  sufficient  amount  of  horizontal  range. 
AA  is  the  port-hole  (it  may  either  be  of  a  ship  or  battery).  The  traversing  bed  has 
its  fore-end  connected  by  an  eye-bolt  to  a  strong  iron  bar  C,  of  a  segmental  ahkpe, 
the  two  ends  of  which  are  securely  fixed  to  the  sides  of  the  port- hole ;  D  is  a  s^- 
mental  plate,  which  has  its  outer  periphery  furnished  with  teeth,  into  which  the 
pinions  attached  to  the  gun-carriage  gear  as  before  explained.  Instead  of  having  a 
toothed  segment  and  pinions,  as  jost  mentioned,  for  enabling  the  men  at  the  gun  to 
bring  it  to  the  line  of  direction,  the  same  object  may  be  effected  by  having  a  plain 
segment,  and  using  what  is  generally  known  as  a  "  nipping  lever  purchase."    The 


Urangementi  whkh  hiTs  bwn  d*«)ribe4,  irhni  mpplUd  to  ■hip*'  gniw,  will  pmUe 
mnch  of  the  preient  U«kle  dow  enplojed  to  leoure  tb«  guu  to  bt  diipCDMil  with, 


o 
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Bueh  as  side,  lee,  or  laff,  or  tnXl  tscUe,  and  also  <3>e  breeching ;  the  traTersing  bed 
and  holding  bolts  serving  in  their  stead.  Sometimes  I  work  ships'  gnns  by  having 
an  auziUary  carriage  plaoed  within  the  ipn-carriage,  but  haTiog  me  axes  of  the 
wheels  or  rollers,  npon  which  it  runs,  at  nght-angles  to  the  axes  of  those  of  the  gnn- 
carrisge.  The  auxiliary  carriage  is  acted  upon  by  two  levers,  jointed  to  the  sides 
of  the  gun-carriage,  in  such  way  that  when  the  ends  of  the  levers  are  depressed 
the  whole  weight  of  the  gun  and  Its  carriage  is  thrown  upon  the  wheels  of  the  aox- 
iliary  carriage,  the  gun-carriage  wheels  for  the  time  being  raised  just  clear  of  the 
deck,  in  which  situation  the  gun  can  easily  be  moved  about  by  handspikes^  so  as  to  be 
brought  to  the  intended  line  of  direction ;  when,  by  again  slacking  tne  levers  acting 
upon  the  auxiliary  carriage,  the  weight  may  be  permitted  to  fall  upon  the  gan- 
carriage  wheels. 


THE  BXCISXHAN's  STAVV  QUBSTIOH. 


Sir,— It  appears  to  me  that  the  "  vexed 
question**  of  the  **  JBxcUeman^M  Staff'* 
is  still  open  to  farther  discussion,  not- 
withstanaing  the  very  elegant  solution 
by  Mr.  Tebaj,  given  in  one  of  your 
recent  Numbers.  I  never  heard  of  this 
question  before  seeing  it  in  the  Me- 
chanM  Magazine;  but  as  I  think  it 
involves  a  mechanical  principle  exceed- 
ingly valuable  in  itself,  and  one,  more- 
over, with  which  every  practical  engi- 
neer should  be  well  acquainted ;  and  as 
I  apprehend  the  true  conditions  of  the 
eauihbrium  have  not  vet  been  assigned, 
I  beg  to  submit  the  following  investiga- 
tion, which  perhaps  will  be  found  to 
throw  some  further  light  upon  this  sin- 
gularly unfortunate  problem. 


Let  AL  be  the  axis  of  the  sUff; 
KQ,  the  surface  of  the  fluid;  G,  the 
centre  of  gravity  of  the  staff;  B,  cen* 
tre  of  buoyancy  of  the  part  of  it  im- 
mersed. Put  AG-a,  AB«^  LX-</, 
radius  of  cylinder -r,  density  of  fluid  *^, 
and  ^AXJr  (given  by  the  problem) « 9. 
Through  the  centres  6  and  G,  draw  the 
verdeals  BN,  MG ;  let  P  be  the  point 
about  which  the  moments  are  measured, 
and  draw  PM,  PN,  perpendicular  to  the 
verticals.  Bepresennng  by  W  and  B  the 
pressares  which  act  at  G  and  B  respee- 
Hveiyy  we  have  for  the  equalioD  of  equi- 


librium (neglecting  friction  for  the  pre- 
sent). 

W.  PM»B.PN (I). 

Now, 

PM««  COS.  B-^r  sin.  9.— 

PN— ft.  cot.  9+ r  sin.  9.— 

B-r*3r/fa.- 

Substituting  these  values  fn  equation 
(1)  and  solving  for  W,  we  flnd. 

Taking  the  numerical  values  given  by 
the  problem, 

a»18,  ft«24*5,  <2»23,  r-*375,  ^•-5949, 
and6Bl4^^59^,20''; 

and  performing  the  calculation  indicated 
in  (2),  W  will  be  found  8-21556  os.  by 
this  solution. 

Let  the  friction  of  the  surfiioes  at  the 
point  P  be  now  taken  into  consideration, 
and  suppose  the  cylinder  in  the  state 
bordering  upon  motion.  It  is  evident 
that  there  are  two  siich  states — ^that  it 
may  be  upon  the  point  of  sliding  m^ 
ward$  or  doumwardg  according  as  ne 
component  of  B,  or  that  of  W,  in  the 
direction  of  the  axis  of  tlie  cylinder,  b 
about  to  preponderate.  Equation  (I)  will 
therefore  assume  the  form 

W.PM±F-B.PN (S), 

Let  f  be  the  limiting  angle  of  resist- 
ance of  the  surfaces  at  P ;  (W— B).  eos. 
9  is  the  pressure  at  P  producing  friction. 
.'.  (W-B)  COS.  0.Un.  ^-F.— Now  the 
components  of  W  and  B,  in  the  direc- 
tion of  the  axis,  are  respectively  W.  sin. 
0,  and  B.  sin.  0 ; 

.*.  (W-B)siB.a«(W— B).oos.0.tan.^- 
.'•  tan.  ^"Btan.  6,  and  ^i-O.— 

Whence  F-(W-B)tlo.Os  aadiab- 
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•titntiog  in  (3.)  the  valaes  before  found,     the  siffp-t- or— being  taken  aeeordiog  as 

W.{a,  COS.  e  +  r  sin,  0}  +  (W-B)  ^'^V^^^'''-"  *°  *^*  "T"''''  ^'  '"^*"''' 

*  J  —  \  /  g^tg  bordennff  upon  motion. 

tin.  •-»B.  (^.  oot.  B  +  r,  tin.  ^),  Bestoring  the  value  of  B  before  given, 

from  which,  by  reducUon,  we  find  ^«^  the    nninerieals  previously  em- 

ployed,  and  performing  the  calculatioos 

^_gt.cofcg-»(r+l).«ln.e ,^j^     indicated  in  equation  (4),  the  following 

c.cot.0-i-(r±l).Bin.6  resnltB  will  be  obtained: 

OM. 

1.  On  the  point  of  lUding  t^n^ardg Wa8'183d7 

2.  On  the  point  of  sliding  downwwdt W  ■■8-248 19 

3.  Friction  being  neglected W»8*21556 

From  this  investigation  it  appears  to  oxs.,  and  the  weight  found  on  the  sup- 
me  that  the  question,  as  originally  given  position  of  no  friction  bisects  this  differ- 
by  the  proposer,  is  unHmited  by  his  data,  enee.  We  are,  therefore,  certain  that 
l)ecause  he  does  not  say  that  friction  is  the  true  weight  of  the  cylinder  lies  some- 
to  be  neglected  ;  and  if  it  be  taken  into  where  between 
aeoonnt,  the  values  of  W  between  the  8*21556 +  *03216- 

nipertor  and  inUrior  states  bordering  l..*  ««*^  :-.  *u;        "Ti        *       •  is  •* 

uSon^motion  may  be  infinite  in  numbef  ^?^!T.!r '°  i^^J"""  "U^'  "  "^"'^^ 

lAAont  disturbiig  the  equilibrium.    To  of  values  may  be  assigned. 

those  whohave  studied  the  equilibrium  *  *«"i  Sir,  yours,  &o., 

of  a  machine,  this  will  appear  evident.  T.  Bm itb. 

The  difference  between  the  extreme  Bridgstown,  WexAnd, 
values  of  W,  as  shown  above,  is  06432  ^^  *®'  ^"*- 


BLOWING  VAKB. 


Sir, — I  submit  to  such  of  your  readers 
as  are  conversant  with  mechanical  engi- 
neering, a  modification  of  the  blowing  fan. 
It  appears  to  me  that  there  are  several 
objections  to  the  one  in  'common  use. 
The  air  propelled  by  the  leaf  just  after 
passing  Uie  exit  pipe  has  to  move  along 
nearly  the  whole  of  the  circumference  of 
the  case  before  arriving  at  the  outlet — a 
long  journey  attended  with  much  fric- 
tion. The  same  may  be  said  in  a  less 
degree  of  the  air  discharged  by  the  leaf 
during  the  rest  of  its  course.  Again ; 
the  initial  direction  of  the  air  is  at  right- 
angles  to  the  leaf  which  propelled  it,  that 
is,  tangential,  there  must  be  consequently 
a  diminution  of  velocity  while  the  current 
is  acquiringthe  direction  of  the  casing  of 
the  fan.  The  progress  of  the  current  is 
afterwards  interfered  with  by  fresh  dis- 
eharges  of  air  by  the  leaf,  the  direc- 
tion of  which,  if  carried  on,  would  cut  it 
across,  and  intercept  it.  In  short,  the 
air  propelled  by  the  leaf  in  each  succes- 
sive point  of  its  course  opposes  that  dis- 
charged at  the  pnsvious  point.  We  may 
imagine  the  turbulent  commotion  pro- 
dueed  by  conflicting  currents  of  air  mov- 
ing at  the  rate  of  a  mile  a  minnte.    The 


evil  increases  as  the  leaf  advances,  for 
then,  while  it  discharges  air  with  the 
same  force  as  at  the  commencement  of 
its  revolution,  the  velocity  of  the  pre- 
vious discharges  has  been  diminished  by 
friction  and  interference. 

If  the  above  objections  be  well  founded, 
we  may  conclude  that  a  leaf  of  a  blowing 
fan  supplies  much  less  air  to  the  exit  pipe 
at  the  nrst  part  of  its  revolution  than  at 
its  last  part 

To  remedy  these  defects,  I  propose 
to  substitute  a  pear-shaped  casing  for  the 
eccentric.  The  fan  is  to  be  placed  within 
the  thick  end  of  the  case,  the  side  facing 
the  pvriform  chamber  being  closed  by  a 
circular  plate,  and  there  being  only  one 
opening  for  the  admission  of  air  at  the 
centre.  By  this  arrangement  the  outlet 
would  be  exactly  opposite  the  inlet,  the 
air  entering  the  spheroidal  end  of  the 
case,  and  issuing  from  the  other  end  ter- 
minating in  a  pipe.  The  air  discharged 
bjr  the  Tea?es  of  the  fan  would  imme- 
diately enter  the  pyriform  chamber,  being 
guided  by  the  curvature  of  its  sides,  and 
moving  perhaps  somewhat  spirally,  but 
always  towards  the  outlet.  That  part  of 
the  chamber  in  which  the  fan  is  placed 
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would  bf  irnmidiately  oleared  of  the  air 
deliTond  by  the  leases  and  room  left  for 
more.  The  air  discharged  at  each  suo- 
ceaatTe  point  of  the  rerolation  of  a  leaf 
would  have,  so  to  apeak,  ita  own  sepa- 
rate ohaone),  or  line  of  movenieDt  in  the 
piriform  chamber,  and  all  going  in  the 
same  direction,  and  with  the  same  speed, 
there  would  be  little  mutual  interference 
of  the  different  currents.  The  course 
of  the  air  being  gradually  directed  to- 
wards the  outlet)  there  would  be  leM 
fricrion  than  in  the  eoeentrio  fan.  I 
sprnk  of  different  currents  for  the  con- 
venience of  description ;  but,  in  fact,  there 
would  be  only  one  current  flowing  from 
the  extremities  of  the  fan,  which  lining, 
as  it  were,  the  interior  of  the  chamber, 
would  proceed  to  the  outlet.  It  is  pro- 
bable, that  if  the  eurvliture  of  the  casins 
wer«  perfect  for  the  purpose,  there  would 
be  a  tendencf  to  a  vscoum  in  the  inte- 
rior of  the  chamber  oppoaite  the  centre 
of  the  eircttlar  plate  closing  the  side  of 
the  fan;  if  so,  a  pipe  communicating 
with  the  exterior,  and  terminating  at  that 
situation,  would  afford  an  additional  sup- 
ply of  air. 

The  size  of  the  chamber  and  the  nature 
of  the  curve  of  its  sides  I  leave  to  pro- 
fessional engineers.  The  exhausting 
fkn,  ill  which  there  is  free  passage  into 
the  open  air  from  the  extremities  of  the 
leaves  must,  I  should  think,  discharge  a 
greater  quantity  of  air  than  the  blowing 
fan,  and  it  would  be  interesting  to  com- 
pare the  powers  of  the  two  by  experi- 
ment to  ascertain  the  loss  sustalnea  by 
forcing  the  air  through  a  confined  outlet. 
We  may  infer,  that  the  larger  the  pyri- 
form  chamber,  the  more  effective  would 
be  the  fan,  as  it  would  then  approach 
nearer  to  the  ciroutn stances  of  tne  ex- 
hausdng  fan. 

Some  years  since  I  commenced  an  at- 
tempt to  give  the  above  plan  a  trial,  but 
the  diffiottUifS  and  expense  were  too 
great  for  an  amateur  in  such  matters  to 
contend  with.  For  the  purpose  of  de- 
livering myself  of  the  idea.  Irequest  the 
insertion  of  it,  if  you  think  it  worthy  of 
a  place,  in  your  valuable  Magaxine. 
I  am,  tours  respectfully, 

TfioiiAs  Hayworth,  M.  B. 

BoirdM,  Cheshire,  May  U,  1852. 

TUB   XCOMOMY   Or   KBBPlNO  mBASY. 

It  waa  no  new  diaoovery  that  apparatns 


of  all  kinds  is  best  kept  in  working  order 
by  constant  use ;  but  few  persons  have 
turned  their  attention  to  the  making 
engines  provided  against  einergeneiea 
available  also  for  ordinary  purpoaea,  thoa 
not  only  ensuring  a  constantly  g^ood 
state  of  the  apparatus  itaelf,  bot  also  the 
equally  important  purpose  of  habituating 
its  workers  to  its  employment  Late 
disasters  at  sea  leave  us  to  deplore  the 
Bad  consequences  of  neglecting  this  inter- 
eonvertibility.  Had  ready  means  of  ex- 
tinguishing Are,  and  ready  hands  to  em- 
ploy them,  .been  on  board  the  Anuuumf 
ner  destruction  might  probably  have 
been  averted ;  and  there  seems  a  general 
impression  that  had  her  boats,  and  alao 
those  of  the  Birkemhead,  been  in  frequent 
use,  they  would  have  t>een  available  ia 
saving  many  a  valuable  life.  This  inter- 
con  vertibilitv,  or  in  other  wordss  appli- 
cability of  the  same  article  to  a  ▼arieij 
of  purposes — ^tfaat  ia,  where  no  one  of 
them  ia  constant,  waa  a  prinoiple  always 
frequent  in  Bentham'a  mind,  aa  was 
evinoed  in  his  report  to  the  Admiralty, 
1 9th  of  Dec.,  1 796.  Then:  Lordships  had 
referred  for  his  opinion  a  proposal  of 
Mr.  Taylor's  respecting  a  forcing  pomp, 
and  the  subatiUition  on  board  ship  of 
leather  hose,  in  lieu  of  the  usual  wooden 
pump-dales.  He  reported,  that  in  lus 
conception  the  hose  was  "a  very  usefol 
improvement,'*  and  that  *<the  having 
on  board- ship,  one  or  more  pumps, 
that  should  answer  at  the  same  tins 
the  purpose  of  pumping  the  ship,  and 
pumping  up  clean  water,  oonld  not  bot 
be  desirable.*'  lie  stated  some  objeo- 
tions  to  the  pump  and  mode  of  fitting  it, 
and  added,  ''oonaidered  aa  an  engiae 
for  extinguiahing  fire,  the  preparatioii 
of  Mr.  Taylor's  apparatus,  seemed  to 
take  up  too  mueh  time  fbr  a  business  in 
which  expedition  is  of  so  much  import* 
anee.  The  hose  also  was  very  leaky, 
and  burst  while  working  «...  but  this 
unfitness  from  the  deny  of  the  how 
proves  how  little  an  apparatus  of  that 
kind  is  to  be  depended  on  when  not  in  eon- 
stant  use.'*  He  then  suggested  variov 
improvements  of  the  pump  and  its  flt- 
tings;  and  eoneluded  by  aayiqg,  that 
"  the  adjustments  of  the  working  part  of 
such  pumps,  as  also  their  number  sad 
situation,  would  be  iniuenoed  by  tho  coa^ 
aiderationa  oontaiaed  in  tfae  s&eloscd 
paper." 
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That  (wper  Was  dat«d  flOth  Dedtmber, 
1796,  and  was  as  follows:-— 

Pottsmoutli,  teth  December,  )^9d. 

Ktiggosrtoits  respectidf  the  Tarious  oiea 
M  *hieh  ad  apparattis  for  raising  water  by 
iMMns  <»r  II  forcing  panp  is  sppHeable  oti 
board  ship,  submitted  for  their  Lordships' 
ooDiideraiioa ;  and  apon  which  sosne  ded- 
sioB  is  reqaested,  for  the  parpose  of  esta^ 
blishtng  the  serrices  to  whiah  an  apparatus 
of  this  hind  shoald  be  adapted, 

1st.  With  respeet  to  the  important  par- 
pose  of  extinguishing  fire>  it  is  oonceived 
that  the  whole  apparatas  to  be  used  in  cases 
of  fiuch  emergency  should,  as  far  as  possible, 
be  DO  olher  than  what  is  in  daily  use  for 
ordinary  purposes. 

2nd.  tt  appears  desirable  at  the  time  of 
preparing  for  action,  to  hare  an  easy  mode 
Of  wetting  sails,  tigging,  decks,  upper  works, 
atad  ih  general,  bll  partfe  of  the  ship  where 
wetting  would  not  be  lojnrfons. 

3rd.  It  apfffnrs  from  theory  that  tha 
wetting  lbs  sails  of  a  ship  should  inereasa 
the  adfantageous  action  of  the  wind  upon 
tham,  not  only  by  closing  up  the  imteritices 
between  the  threads  of  whicli  they  are  ooin- 
m»sed,  but  likewise  making  the  sails  stand 
fiatier,  Tlie  custom  of  wetting  the  tails  On 
board  smali  TesBels,  the  only  ones  where  the 
expedient  is  at  present  praetieable,  seems  to 
confirm  the  idea  o{  its  supposed  utility. 

It  M  customary  to  ha?e  a  cask  of  water 
eh  th6  tOpS  of  ships  in  time  of  action,  ready 
fbr  a  quahtity  to  be  thrown  by  m^ans  of 
ladles  or  Bcoopi  Upon  ssils  or  cordage  on 
ire.  A  small  kind  of  flte  engine  by  afford- 
ing means  of  throwing  the  water  with  more 
eettaiut^,  as  well  as  tn  a  greater  distance, 
woald  enable  a  small  t^aantity  of  water  to 
be  made  moie  serrioeable. 

Should  it  be  thought  espedient  lo  wet  the 
sails  for  the  purpose  of  inoreasiag  the  ad- 
yantageoua  eflSact  of  the  wind,  it  woald  be 
from  the  tops  that  this  bnainess  weald  be 
best  done ;  and  the  apparatus  proposed  for 
this  purpose  Would  be  one  that  would  always 
be  kept  in  good  order,  and  therefore  in  rea- 
diness for  the  extinguishing  fire  during  action 
or  Otherwise. 

Should  the  Wetting  of  sails  and  rigging 
on  any  account  be  thought  Necessary,  the 
uses  to  which  an  apparatus  for  raising  clean 
sea- water  on  boaM  ship  might  be  applied 
wDuld  be  as  follewt  :•— 

1st  The  foreihg  Water  in  hose,  or  pipes, 
to  the  tops  to  lapply  the  e&giae  fixed  there. 

2nd.  To  distribate  water  ia  laiige  qaau- 
titiea  to  any  part  of  the  hiteiior  d  a  ship,  iki 
case  of  fire,  and  particularly  to  the  magaxine. 

3rd.  fiy  the  addition  of  the  engiaa-pipe 
to  the  end  of  the  hose,  the  throwing  the 
water  to  any  height  not  tteoedSBg  that  ef 


tfte  mai]i»topi  far  tbe  putpese  of  Witting  the 
lower  sails  aad  Hggifig* 

4th.  To  drive  the  water  with  foroe,  and 
in  large  quantities,  upon  the  decks  to  wash 
them,  instead  of  ushag  buckets  for  that  pur- 
pose. 

5th.  For  the  sappUing  the  salt-water 
used  in  cooking,  distillmg,  and  wsshing  of 
all  kinds. 

For  each  of  these  five  purpose!  the  pump 
itself  Would  be  used,  and  therefore  no  danger 
of  its  remaining  out  of  order  by  neglect. 
For  the  first  three  purposes  the  hose  would 
be  necessarily  used,  and  for  the  fourth  and 
fifth,  it  might  be  ordered  to  be  so.  Shoald 
the  practioe  of  wettiag  sails  be  establlahed, 
that  alone  might  afibnl  aecurity  that  a  fire* 
extingaiahing  apparatus  would  be  always  iu 
order.  Should  there  be  objections,  whieh  I 
am  not  aware  of,  to  wetting  the  sails,  it 
would  then  become 'necessary  to  find  some 
other  constant  use  for  the  hose  provided 
against  cases  of  danger.  On  this  account 
it  would  appear  worth  while  to  enforce  by 
the  strictoat  orders  the  employing  the  hose 
at  all  times  for  washing  the  decks  and  upper 
works}  the  means  it  affbrds  of  dashing 
water  with  foroe  Into  c^atlnies  and  comers 
eoald  not  bat  facilitate  this  business.  The 
little  diflleulty  arising  fifom  the  aawieldinese 
of  so  long  a  hose,  the  pncautione  neeessary 
in  moving  it  aboot  to  avoid  twistlag  and 
entoagling  it,  so  likewise  the  ineoavenienee 
and  dhMomfort  ariaiag  from  any  leak  in  li» 
hose,  would  altogether  ensure  the  manage- 
ment of  it  being  well  understood,  and  its 
being  kept  in  the  best  worlting  condition, 
ready  to  be  employed  when  called  for  to  per- 
form the  important  aer? ice  for  whidi  it  was 
chiefiy  designed. 

SAMt7aL  BBNtBAlt. 


FOaMS  OF  WMBUL  TaXTH. 

Sir, -^Observing  that  an  eztraet  from 
the  Traasaotions  of  the  Society  of  Arts 
for  last  yeari  in  whieh  eome  nsmarka  I 
made  on  the  form  of  wheel  teeth  are  im- 
perfectly rendered,  has  been  copied  into 
your  Journal  (aeo  aula  p.  372),  I  take 
the  opportunity  of  making  a  few  obser- 
vations on  the  autootit. 

It  has  i>een  a  prevalent  notion  that 
eorreetnees  of  form  in  the  train  wheel 
teeth  eonstitnted  a  oonaiderablc  element 
towards  accuracy  of  going  in  time- 
keepers, and  I  now  propose  giving  my 
reasona  for  dissenting  flrom  this  opinion. 

The  question  of  tne  advantagea  ob*> 
tainabie  from  oorreetneea  of  afaape  in  the 
teeth  may  be  oonaidorod  uiinr  two 
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lit  What  tddUional  aecunej  would 
perfectly-formed  teeth  eiFeot  in  the  rate, 
or  time,  from  a  amaller  variatioii  of  the 
force  transmitted  by  them  to  the  escape- 
ment f 

2ndl7.  How  much  would  correct  form 
contribute  to  the  durability  of  the  time- 
keeper? 

Beginning  with  the  first  point :  If  the 
worst  form  of  train-wheel  teeth,  at  pre- 
sent in  use,  be  compared  with  the  nest 
form  that  can  be  given  to  them,  the  dif- 
ference between  the  two,  of  the  power 
transmitted,  will  not  probably  amount  to 
20  per  cent. ;  we  will,  howeyer,  set  it 
down  at  that  Now  it  must  be  remem- 
bered that  it  is  not  the  quantity  of  power 
required  to  produce  a  given  arc  of  vibra- 
tion, but  a  yariation  of  the  power  that 
can  cause  any  change  of  rate ;  this  20 

Ser  cent,  would  therefore  have  to  be  re- 
uced  until  the  difference  between  the 
two  forms  of  teeth,  in  producing  a  yaria- 
tion in  the  power  transmitted  during  one 
interval  over  another,  had  been  arrived 
at ;  but  as  this  would  at  once  render  the 
amount  ao  small  as  to  leave  very  little  to 
argue  about,  I  propose  to  leave  the  whole 
90  per  cent  as  the  difference  of  varia- 
tion caused  by  the  two  forms.  That  is, 
that  the  worst  formed  teeth  at  present 
in  use  shall  alone  cause  the  power  to 
vary  20  per  cent  more  than  the  yaria- 
tion due  to  the  best  form. 

We  will  now  turn  to  the  causes  that 
exist  haying  a  tendenejr  to  neutralise  any 
irregularity  of  rate  arising  from  the  teeth. 
In  the  first  place,  then,  whatever  dif- 
ference of  force  may  occur,  either  from 
badly  cut  teeth,  or  from  the  wheels  and 
pinions  being  out  of  truth,  that  is  not 
concentric  with  the  pivots — an  error 
quite  distinct  from  the  form  of  the  teeth 
— it  will  correct  itself  after  one  revolu- 
tion of  the  respective  wheels  or  pinions, 
for  the  error  will  then  occur  over  again 
in  the  same  order  to  the  same  amount, 
and  as  the  slowest  wheel  in  the  train  of 
a  watch  or  54- hour  chronometer  revolves 
several  times  in  a  day,  the  error  occupy- 
ing the  longest  interval  would  be  cor- 
rected every  five  or  aiz  hours,  while  that 
of  the  quickest  wheel  would  be  corrected 
after  an  interval  of  a  few  seconds. 

Again ;  in  chronometers  and  the  finest 
sorts  of  watches,  there  is  a  correction 
applied,  called  the  isochronous  adjust- 
ment of  the  balance-spring,  which  will 
neutmUie  any  irregnlarity  in  the  power 
transmitted  by  the  train,  whetherat  may 


arise  from  imperfectly  formed  teeth,  a 
yariation  in  the  mun-spring  adjnstment 
or  Arom  the  far  more  potent  cause  of  the 
oil  becoming  thick,  and  the  chnmomelar 
dirty.  If  &is  correction  has  been  pro- 
perly made,  it  will  enable  the  chrono- 
meter to  keep  the  same  time  under  a 
yariation  in  the  impulse  of  from  4  to  1, 
or  a  difference  of  400  per  cent,— «a 
amount  in  comparison  with  whicli  tihe 
20  per  cent  I  allowed  as  the  variatioii 
between  well  and  ill-shaped  teeth  would 
have  formed  but  a  small  item,  eveo 
though  it  had  not  been  of  a  character  to 
correct  itself  in  the  manner  I  have  de- 
scribed. 

If  it  were  necessary  to  advance  far- 
ther evidence  to  prove  how  Httle  the 
form  of  the  train-wheel  teeth  has  to  do 
with  accuracy  of  time-keeping,  I  miglit 
mention  the  fact  that  the  teeth  of  the 
finest  chronometer  will  not  generally  be 
found  more  perfect  in  form  Aan  tiioaeof 
the  commonest  watch. 

With  reference  to  the  second  point- 
that  of  durability — ^there  does  not  9poMU 
much  reason  to  be  very  aangnine  about 
the  efficiency  of  the  epicycloidal  ininei- 
ple,  especially  as  regards  watch-work,  in 
which  it  is  well  known  the  wheels  and 
pinions  are  the  last  parts  to  wear  out. 
Any  advantages  which  the  prinoiple  may 
possess  will,  therefore,  be  better  mani- 
fested where  the  power  applied  is  eonm 
derable,— 4Ui  in  the  main  wheel  of  chrono- 
meters, the  instance  noticed  by  Mr.  C 
Frodsham,  and  the  wheels  of  large  docks; 
but,  from  all  I  have  observed  in  praetiee;, 
I  am  inclined  to  attach  less  importance 
to  the  shape  of  the  teeth,  as  cMential  to 
durability,  than  to  the  hardneas  of  tiie 
brass  and  steel  of  which  the  wheels  and 

{)inions  are  composed ;  indeed,  I  had 
ately  an  instance  before  me,  in  an  astro- 
nomical clock,  probahly  eighty  years  dd, 
bearing  the  emment  name  of  Arnold,  in 
which  the  main- wheel  teeth  had  not  been 
cut,  but  filed  into  shape,  according  to  the 
old  practice,  and,  consequently,  present- 
ing a  great  varietjf  of  forms ;  yet  I  did 
not  perceive  one  tooth  worn  more  than 
another,  and  so  littie  were  the  teeth  worn 
at  all,  that  the  full  breadth  of  the  wheel 
had  not  come  into  bearing,  although  die 
going  weight  was  16  lbs.  (it  being  a  month 
clock) ;  a  proof  that  if  the  horologiatB  of 
the  last  century  neglected  the  epieyclot- 
dal  princi[de  of  wheel-cutting,  th^  did 
not  fail  to  introduce  some  quality  at  iesat 
equally  efiteetive. 
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Shcmld  any  one,  however,  wish  to  test 
by  experiment  how  much  perfectly  th»ped 
teeth  will  diminUh  the  wear,  they  could 
have  a  wheel  cut  with  several  forms  of 
teeth  in  it,  taking  the  precaution  to  see 
that  the  braaa  is  equally  hammered. 

In  making  these  observations  I  do  not 
wish  it  to  be  understood  that  I  oppose 
the  endeavour  to  obtain  more  perfect 
curves  from  the  wheel-cutters,  especially 
as  one  form  may  be  as  easily  cut  as  an- 
other, after  the  cutter  has  once  been 
made ;  but  I  wish  to  place  the  question 
in  its  true  light,  and  show  that  it  is  one 
simply  of  wear  and  tear,  and  not  of  ac- 
curate time-keeping,  and  that  the  hard- 
ness of  the  wheels  and  pinions,  the  suita- 
bility of  the  materials,  and  the  smooth- 
ness of  the  acting  surfiu^es,  will  enter 
quite  as  largely  into  the  question  of  dura- 
bility as  perfection  of  form  in  the  teeth. 

I  may  observe  that  the  advantage  of  a 
correction  for  any  variation  of  the  force 
transmitted  by  the  train,  has  lately  been 
extended  to  clocks;  and  experiments 
made  under  the  direction  of  the  Astro- 
nomer Soyal,  at  the  Observatory,  Green- 
wich, show  the  variation  may  amount  to 
four  hundred  per  cent.,  as  m  the  chro- 
nometer, without  altering  the  time.  In 
mentioniDg  this,  however,  it  is  due  to 
Professor  Cowper,  Mr.  G.  Frodsham, 
and  the  other  gentlemen  who  supported 
the  old  notion,  that  your  readers  should 
be  reminded  of  the  discussion  at  the  So- 
eiety  of  Arta  having  taken  place  some 
months  before  these  experiments  had 
been  published. 

I  might  go  on  to  direct  attention  to 
those  points  which  most  conduce  to  the 
accuracy  of  timekeepers,  if  it  were  not 
forestalling  a  paper  that  I  have  prepared 
to  read  faMeiore  the  Society  of  ArU  next 
session,  all  the  evenings  of  the  present 
session  being  already  engaged. 
I  am,  Sir,  yours,  &c., 

EL  T.  LosBBT. 

London,  May  19|  184S. 
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"bTSTBll. 

There  are  sonne  psnons  who  affect  to 
lameot  over  ths  loss  of  domestlD  comfort, 
sliBpIe  manners,  aodtocisl  bappineat,  which 
they  say  oar    manufacturlDg  ijstem    has 
cansed.    And  they  delight  to  draw  a  glow- 
ing pictare  of  the  time  wben,  amidst  the 
quiet  scenes  of  Nature,  far  from  the  smoky 
town  or  the  clatter  of  machinery,  the  spin- 
ner  and  the  weaver  followed  their  honest 
fining  in  the  bosom  of  their  families ;  not 


wasted  in  their  pbyrieal  strength  by  e  ces- 
sive  toll,  nor  ground  down  to  the  dust  by 
the  rapacity  of  tyraiinicai  maaters,  but  earn 
ing  a  comfortable  competency  by  moderate 
labour : — not  a  turbnlent  infidel  and  Cbar* 
tlst,  bat  a  contented,  religions,  and  loyal 
peasantry.    Such  a  pictare  is  a  fable,  not  a 
fact.    There  can  be  no  question,  from  all 
the  records  and  traditions  of  the  trade,  that 
the  physical  comforts']  of  the  artisan  hsTS 
been  Tastly  increased,  and  his  social  position 
greatly  devated.     In  1787,  the  average  rate 
of  the  wages  paid  in  the  worsted  trade  in 
flfteen  counties  was  3s.  3d.  per  week.  I  have 
heard  the  testimony  of  old  men,  that,  a 
little  later,  5s.  a  week  for  a  weaver  was  ac- 
counted a  great  acoomplishment.   And  this, 
be  it  remembered,  when  a  stone  of  flour 
weighing  16  lbs.  cost  the  working  man  front 
3s.  to  3s.  6d.    At  the  present  time,  with 
flour  at  28.  per  stone,  with  other  articles  of 
provision  reduced  in  proportion  with  srtides 
of  clothing  one-third  at  least  of  their  for- 
mer price,  the  average  wages  at  Bradford, 
of  all  factory  workeirs,  men,  women,  and 
children,  is  10s.  per  week.  Nor  is  the  ame- 
lioration in  their  social  condition  less  real. 
I  know,  indeed,  that  there  is  still  room  for 
saniury,  for  educational,  for  religioas  im- 
provement s  for  Tentilation  and  smoke  eon- 
sumption,  for  the  clearing  away  of  crowded 
alleys,  the  opening  of  parks,  museums,  and 
libraries,  the  letting  in  the  light  of  heaven, 
literally  and  spiritually  on  dark  and  be- 
nighted  dwellings.    I  say  not  that  there  are 
no  grasping  masters-— men  ignorant  or  re- 
gardless of   their  high  moral  obligatioas. 
But  X  do  say  that  these  are  the  exception, 
not  the  rule  t  that  we  have  amongst  us  many 
noble  '*  Captains  of  indostry,"  between  whom 
and  their  workpeople  there  is  some  other 
connection  than  a  mere  money  payment, 
who  study  to  promote  their  welfare  and  ele- 
vation, and  whose  efforts  are  met  wMi  a 
frank  confidence  and  a  gratefhl  reoogaitwn  s 
and  I  could  Uke  you  to  thousands  of  bosses 
in  the  West  Biding,  where  not  only  honest 
Ubour  meeU  with  iu  due  pecuniary  reward, 
but  where  comfort,  cleanliness,  and  Intelli- 
genoe  prevail ;— homes  radiant  with  happi- 
ness, and  many  of  them  hallowed  by  reli- 
gion.    It  has  been  tauntingly  said,  Umt 
English  manufacturers  regsrd  It  as  their 
great  end  only  mission  to  produce  cloth  at  a 
fraction  below  the  rest  of  the  wortd.   I  may 
be  permitted  to  make  use  of  an  ezpresnon 
employed  by  a  great  sutesman,  and  say  that 
to-mght  I  am  proud  to  stand  by  my  order; 
that  we  do  accept  it  as  Our  mission  to  pro- 
vide clothing  for  the  world ;   end  that  in 
thus   making  nature  minister  to  physical 
comfort,  we  are  promoting  peace  and  m- 
tending  dviUsation,  and  working  out  ^ 
designs  of  a  Dirine  and  Beneficent  Provi- 
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dnaa.     II  we  an  doUw  thii  i»iiMiaul)r  Uw  tuse  ntrit  inwhlok  Lord  Bmm  tM*M 

with  bilk  atiu  and  BoUt  pupotai,  with  ■  (u  to  itndir  ^hilotophr,  "  for  the  ■Iott  of 

dMp  wnu  of  our  duty,  and  >  lincera  effort  dod  snd  the  |ood  of  niui'i  wtate.'  — iiM- 

to  dbdi>rs«  it,  wa  ihall  panne  iBdoitrr  in  'on  Sf  Vr.  j%ri«i.     Sm.  rf  ArU. 


ti  nndH  th*  All  fat  th 


Tbe  tbore  Bann  reptvwnu  it  loUglttadl- 
DklHttion  Df  UiL«  fllt«r  lip.  AA  te  tbe 
exterior  eulng  Of  tiie  flltct-,  WMeh  li  at- 
tiched  ht  the  eiitefn  or  »onrce  Of  snpflj, 
b>  i  tctew  Joiiit  it  a.  th  the  ititeHor  of 
tbe  wing  ire  placed  tubes,  B  tnd  C, 
wbich  are  arranged  »o  as  to  sive  to  the 
liquid  puiiDg  through  the  Biter  a  cir- 
QHitoiw  Dourae.  from  the  ciitem  at  a,  to 
tba  tap  D.  Tile  tube  B  ha*  a  psrtiiion 
at  h,  and  la  perfonted  with  numerous 
b^M  in  that  part  of  its  leikBlfa,  bBtween 


the  parthfoii  and  tbe  iblei  entntioe,  and 
it  \t  through  these  peritaratlbat  Ifast  tbe 
liquid  paMes.  Tbe  tobe  C  bu  ah*  « 
peHbtated  psrtitlon  8t  e\  eotDpoaed  of 
some  porodi  fllterilig  Uatetlal,  and  fte 
intenticei  between  the  tubes  fi  IDd  C| « 
well  a«  the  Interior  Of  the  tube  C,  are 
filled  with  a  atiiiable  fUterlug  itaedlnm. 
The  edurte  taken  hj  the  llqdldhi  w"  ' 
through  tht  liter  b  I    "       '  * 


\y  dM 


MrAlTAf  S   IHtaMTAL   IKON-STKAPPKD    WttOD  aLOCKI. 

(ttegUtomlDndn  the  Act  fU  IM  ProKictiDn  of  AilIctH  at  ntOltr-) 


He  btting  bf  >hlp  hlockt  nith  Wrought 
iron  straps  "  intirmallji ,"  \b  llcU  of  tfaa 
dsteotiTe  method  of  Iran  binding  geDctallT 
adopted,  has  been  eiperi m en IbIIt  tested  with 
tka  nealest  loeceai.  The  whole  itiein  to 
which  the  block  is  exposed,  on  the  fmproted 
principle,  acts  apon  the  grain  or  flbre  of  ttit 
fron  lan|itndinilij,  without  anj  torsion 
wbatoer,  and  oonsBqueoUj  the  sUrer  pin 
■lasl  be  senrdd  before  the  block  IS  crippled. 
TaesUnrpiBiaptoteateit  bjmetiUtabear^ 
lags  broB(ht  OmA  nearer  together  than  In 
U^  bond  ia  th*  o«Mneta  wollwd,  tt 


esob  woodan  dlTialon  of  the  blodt,  wbath*' 
it  be  of  smgle,  doobLe,  or  treble  eonatne- 
Uon,  has  its  own  troii  Str^,  and  esoli  tttap 
is  pierced  at  its  centre  to  raaaire  tbe  sUrar 
pita,  to  thtt  then  U  H  poWbitit;  tt  the 
Utm  bacOtfllBg  deteetid.  Tn  tbe  esdiMtr 
fiode  of  blndlBg,  the  MB  atrappfalg  it  Int 
heated  to  k  red  heat  t  H  U  than  badt  toaad 
the  bltfck,  and  lUmsdlatel*  aftartrards  ta- 
nersad  la  oeM  Mter :  In  tta  trtt  ^Ma,  to 
prtmost  the  bnnUg  or  dnMtng  of  A«  Uedt  t 
Bttd  In  Hm  seMtUI,  to  Urtnli  or  eMtnot  Iki 
Mstal  nud  at  Adl,  u  Mb  «tat  h 


bothwat's  ixtebnal  iboh*btrappbd  wood  blocks. 
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fmraad  a  mag  fit.  The  ntvlt  it  an  in^tpi- 
ble  it^vry  to  the  fibroai  ttrnotore  of  tht 
mHA  Uy  «bi  Ittddeii  bfaangb  of  tfetii|Mnttife 
thul  iodu«ed»  aiid  the  bindiog  accordingly 
giYefe  waf  at  the  treakeat  point>  either  on 
th«  fthdttldbrli  of  the  block)  br  at  the  foot  or 
t6^6t  tht  hddk. 

The  flueritt  of  the  inTcntion  haVe  beeti 
itflkiil|iy  «khibited  bj  (iperittieats  which 
lUitt  Mm  lime  td  tiiuft  been  tiiade  iti  thd 
different  doekjards. 

A  |»ftK>r  ^  their  tttperior  ttmigth  itm 
obtAlh^  Ihttti  thefbUo#iii|itrtalamadeinH6lr 
ifijeatf *t  Dockyard,  Devoiiport»  in  Marchi 
1647,  Ui  the  ptetenoe  of  Admiral  Sir  John 
Louts,  Bart.,  aiid  tbe  |)riheibal  officers, 
najal  gentlemen,  ship-owners,  &c. 

T#o  20-ineh  wood  blocks  liaTing  been 
made  ^one  Of  each  dtleriptlttli),  were  fas- 
tened witb  cfiaini  to  two  pollards  shored  up 


for  the  occasion,  a  seven  and  a  half  inoh 
rope  was  ro?fe  in  the  blocks,  and  each  end 
of  the  rope  brongkt  to  the  two  capstans^ 
having  forty-flTe  men  to  each  capstan }  when 
at  the  full  strength  of  ninety  men  at  the  two 
capstans,  the  iron  bin^ling  of  the  ordinary 
block  drew  off  from  the  head  of  it,  and 
broke,  and  the  ftbiver  pin  bent  into  the  din* 
GoTcmment  block  totally  nnserriceable,  and 
sions  seven- eigbtbs  of  an  inch,  rendering  the 
leaving  Both^ay'a  block  nnhurfc,  therebj 
giving  the  moat  cor*  incing  and  satisfactory 
proof  of  the  saperiorlty  of  his  block  and 
st^ims. 

lie  breaking  strains  of  Bothway *8  and 
the  iSovemiiaent  blocks,  as  aicertained  by 
experiments  made  on  them  at  the  testing 
machines  of  Her  Majesty's  dockyards  at 
Portsmouth  and  Woolwich  were  as  follows  t 


DMoription  of  Block. 


Ott  V  er  Amelit « 
Bothlrfty'k.; 


BiM. 


f  4hch  Sfaigle 

f.ilteb  Single  ;;... 


Strain  ^plied. 


Toba.  an,  qti.  lbs. 
2      14       1       1 

11      15       0      0 


Raault. 


Block  broke. 
Straps  bent4 


•wr 


The  iron  straps  of  Bothway^s  7-mch  block 
w^hed  enly  2  lbs*,  y^t  such  was  their 
strength,  that  iron  khaddes  were  obliged  to 
be  eubstiUted  tor  rope  in  uMdung  the  expe- 
riment ;  and  the  &-iBths  shiVfer  pin  was  cut 
througb,  as  if  done  ^ito  a  cold  ebiael. 
Tin  October  last^  a  moat  important  exp^ 


by  the  pbtmliaioh  of  the  Lords  of  the  Admi- 
rally,  to  try  the  exact  breaking  strain  of  a 
26-iiitek  cat  bibck,  made  on  purpose,  in  the 
t>dckyard,  againAt  k  20.{hch  cat  of  Both- 
way's.  The  result  completely  confirms  the 
su^erioHty  of  the  latter,  al  the  following 
TaMe  Will  iliustt-kte : 


riment  was  made  in  i>evon|)ort  Dockyard, 

TABLBb— i9Ae«iNf  fit  ceff^cmfive  Hrmt§ih  qf  Cavthmint  knd  Bothwap^i  Bloeli,  fiom 
ttperimeni  made  fn  if.  M.  Dockyard,  at  tMonpori,  October ,  1848. 


IMaerietioh  ef 
Bloek. 

WMght  of  Bloek,  with 
Hook,  Ace.»  complete. 

Amount  of  the  btnin 
applied. 

Result  of  the  Strain 
on  the  Block. 

26-inclk 
Jron- bound 
Government 

Bloek 

ewt.  qrs.  lbs. 
0        1      18 

•  •            «                          « 

27  Tons. 

The  sUver-pia  bent 
5-8  inch,  and  shiveie 
brought  bard  down  on 
the   arse,  preventing 
further  defleetion  of 
the  pfak  or  use  ef  the 
Bloek. 

SO.ineh 

ir«n-bottttd 

Qofemment 

Block. 

owt.  qrt.  lbs. 
2       3      1^ 

21  Tone. 

Block  gave  way, 
and  skiver-pint  bent. 

i04Ddk 
^Bothway'a 

tnteHMl 
Strap  Block. 

owt.   qrs;  Ibi. 
2       1       0 

50i  I^Ont. 

■ 

BLOCK  UNHURTi 
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A  gntt  disproportioii  appeui  In  tlie 
weight  of  the  ironwork  of  the  two  Govera- 
ment  hloeki,  which  may,  perhaps,  be  ae- 
oounted  for  thus :— The  264iich  wai  exprenly 
bound  for  this  experiment ;  the  SO-inoh  was 
drawn  Arom  itore. 

The  other  adTaotagea  connected  with  the 
internal  itrap  blocks  are  numerous ;  com- 
bining great  neatness  of  appearance  with 
▼■stly  aogmented  power,  they  are  capable 
•f  carrying  indifferently,  as  the  necessity  of 
the  moment  may  require,  either  a  shackle, 
a  swivelt  or  a  standing-hook.  Roj^e  tirap' 
ping  and  hum  binding  i»  aliogether  mptT" 
ndedf  and  a  greal  diminulUm  qftop*weight 
aeki€9ed. 

These  blocks  have  been  in  constant  use 
two  years  on  board  Her  Majesty's  Reyeone 
entter  ^rrote  for  peak  and  main-hanlyard 
blocks^  and  have  been  very  favourably  re- 

Krted  on  by  the  commander,  and  ordered  to 
adopted.    An  idea  of  the  saving  of  top* 
weight  by  the  use  of  these  blocks  on  board 
the  Arrow  may  be  formed  from  the  follow 
ing: 

Weight  of  six  of  Botbway's  6i-inch  lbs. 

blocks 41i 

Weight  of  six  of  old  S-inch  iron- 
bound  blocks,  previously  in  use .  •  75 

Difference  in  favour  of  Botbway's 
blockf ,  on  six  blocks  only .        • .   33^ 

They  possess  also  this  very  peculiar  ad- 
vantage, that  if  the  wood  part  decays  or  is 
damaged,  they  can  be  rebuilt  to  the  same  old 
iron-work  with  very  little  trouble,  or  with- 
out  the  assiatance  of  a  forge.  In  thia  re- 
spect they  are  more  important  for  the  ser- 
fioe  of  the  Royal  Navy,  as  from  the  exten- 
■Ive  stores  of  blocks  usually  kept  in  our 
Doekyai'ds,  both  at  home  and  abroad,  thou- 
aanda  perish  by  rot  and  otherwise  before 
they  are  ever  drawn  from  the  stores  for  nae, 
and  consequently  cause  an  immenae  lose  to 
the  service. 

Another  strong  testimony  in  favour  of  the 
principle  of  construction,  and  consequent 
■trength  and  durability  of  Bothwaj's  ar- 
rangement  of  the  iron. work  in  blocks  ex- 
posed to  extraordinary  strain,  is  afforded  by 
the  following  extract  from  a  letter  from  Wil- 
liam  Qiennie,  Esq.,  Resident  Engineer  at  the 
Saltaah  Works,  now  in  execution  by  the 
Cornwall  Railway  Company : 

Cornwall  BsUwsy.  Engineer's-offlce, 

Blr,— I  am  happy  to  Inform  you,  that  your  Inter- 
nsl  Iron  Btrappod  Blocks,  which  you  supplied  to 
tlM  Works  of  thb  RaUway  at  Saltaah.  have  proved 
moat  ettdeDt.  and  notwithatandlnK  the  Terr  seven 
trial  that  they  have  had,  they  hare  not  been  injured 
In  the  slightest  degree. 

iJiZ^  i&i  '^"^  '.J^  ^  **»•  Pttrehaae  used 
fMrlifttngtiMireaeyllnder,!  oaanot  tell  you  what 


weight  they  lifted.  Hie  cylinder,  wtlh  the  pvnp 
Used  within  it,  weighed  about  M  tons,  and  it  was 
aometimes  14  to  1 7  feet  deep  in  the  mud  when  we 
had  to  lift  it.  The  fall  used  was  a  7-at1is  of  an  ioeh 
chain,  wound  upon  a  drum  S  feet  in  diameter  and 
worked  by  a  6-horse  power  steam  engine,  and  tlie 
mud  was  so  tenacions,  that  often  we  were  unable 
to  lift  the  cylinder  with  the  engine  power,  and 
were  obliged  to  heaTo  taught  at  low  water,  and 
allow  the  tide  to  lift  it  ont  of  the  mad.  Now  the 
purehaso  consisted  of  six  sbeaTos  at  the  sheer  head, 
and  six  on  the  cylinder,— your  threefold  Block 
formmg  three  of  those  at  the  sheer  head.    This  wfll 

K'  re  you  some  idea  of  the  strain  to  whldi  it  must 
▼e  been  sutajfeoted.  In  the  course  oi  our  opera- 
tions we  lifted  the  cylinder  oat  of  the  mod  tldtty- 
flTO  times,  and  when  the  puichase  was  taken  down, 
no  defbot  whatever  could  be  disoovered  in  your 
block.  The  other  blocks  used  were  entirely  of 
metal.    Size  of  blocks  24  inches. 

Your  single  blocks  were  most  senrfeeable  to  us  as 
leading  blocks,  and  much  time  and  labour  wetw 
saved  by  the  use  of  iron  shacklea— their  siae  16  In. 
1  am,  Sir,  your  obedient  Servant, 

William  Olmwix, 

Rttidsmt  Emgimter, 


RAILROAD    LAW  IN  THX  UNITSD  8TATBS. 

Railroad  companiea  are  pretty  sererdy 
dealt  with  sometimes,  and  thia  we  think  haa 
been  the  case  with  the  New  Jersey  Railroad 
Company  in  a  reoent  caae,  where  a  peraoo 
nained  Kennard  brought  an  action  against 
the  said  Company  for  damages,  he  ha?ing  got 
his  arm  broken  by  having  it  extended  out  of 
the  window  of  a  car  while  passing  over  a 
bridge.  It  appears  that  the  plaintiff,  Mr. 
Kennard,  whilst  passing  orer  the  bridge  on 
the  road  of  the  Company,  aittiag  witli  his 
back  to  the  engine,  with  his  arm  out  of  the 
window,  had  it  broken  abore  the  elbow  by 
coming  in  contact  with  some  portion  of  the 
bridge.  The  bridge,  it  waa  aliown,  waa  of 
tlie  ordinary  width,  and  the  Company,  ia 
their  defenoe,  inaisted  upon  the  duty  of  pas- 
sengers, when  the  train  was  in  motion,  keep- 
ing their  arms  inaide,  and  not  outside  the 
cars ;  that  if  this  had  l)eeo  done,  no  Injury 
would  have  been  sustained  by  Mr.  Kennard. 

The  Judge  (Gibson)  in  hia  charge  to  the 
jury,  asserted  as  law  some  points  which  may 
compel  railroad  companies  to  adopt  mea- 
aures  very  annoying  and  incouTenient  to  the 
travelling  community.  The  learned  Judge 
decided  that  the  notice  in  regard  to  keeping 
the  arms  and  heads  of  pasaeiigen  Inside  the 
cars,  and  all  such  notices,  are  good  for  no- 
thing—that a  railroad  company  is  liable  for 
damagea,  even  in  the  erent  of  their  rules 
and  notices  being  diaregarded  by  passengera, 
because  some  may  not  eee  them,  and  aomo 
cannot  aee  them,  and  some  cannot  under- 
stand the  language  in  which  they  are 
written. 

The  Jury  returned  a  verdict  of  2,500 
dollars. 

The  Boiiom  RaUwag  2Ymet  haa  some  vary 
appropriate  remarics  upon  the  sslqeot.    It 
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•onttdin  fbe  ebafge  of  the  Judge  Mid  th« 
TerdMt  rendered  the  rerene  of  common 
•enee.  Although  we  have  thought  that 
nany  of  oir  rdlroad  bridgei  were  too  nar« 
low,  we  nerer  ooold  blame  a  company  for  a 
paaienger  getting  hia  arm  broke  by  die- 
obeying  the  poaitWe  mlet  '*  do  not  look 
out  of  the  windowe."— Unless  passengers 
obey  the  railroad  rales  of  safety,  how  can 
the  Company  take  care  of  their  Utcs  and 
prerent  accidents?  In  France  they  used 
to  lock  the  doors  to  prerent  aoeidents, 
and  at  one  time  a  car  took  fire  and 
many  people  were  consumed  because  they 
oould  not  force  the  doors.  Judge  Gibson, 
we  prssume,  would  be  the  last  man  to  allow 
railroad  companies  to  put  chains  around 
their  psaseogers  to  keep  them  from  moving, 
or  to  diaige  a  jury  to  return  a  Tcrdiot  against 
m  railroad  company  because  some  turn  com- 
jms  wumHm  person  jumped  out  of  a  window 
when  the  cars  were  running  at  a  high  speed, 
and  yet  the  above  cluirge  looks  as  if  he 
would. 

If  we  take  a  view  of  the  case  from  another 
point,  however,  we  may  be  ready  to  accord 
justice  to  the  charge  of  the  Judge  and  right- 
eousness to  the  Terdict  of  the  Jury.  Who  has 
travelled  by  a  railroad,  in  summer,  along 
with  a  number  of  children,  and  not  trembled 
oftentimes  for  their  safety  by  the  insecurity 
of  the  windows?  Wire  screens  or  stan- 
cheons  should  be  placed  inside  or  outside  of 
railroad  car*  windows.— i 


PROTOaBAPBIC  ponnuLiTS. 

[ThefoUovingremaiksblaoorretpondenoa  hM  ap- 
peared in  the  Timet.} 

Sir, — I  observe  in  the  Timeg  that  M. 
Claudet,  in  the  character  of  the  oldest  pho- 
tographer, and  therefore,  probably,  the  most 
prejudiced,  has  taken  it  very  much  amiss 
that  the  pnblio  has  learned  the  fact  that 
photographic  portraits  taken  by  lenses  de- 
viate greatly,  and  more  and  more,  from 
trath  as  the  lenses  increase  in  diameter.  I 
took  the  earliest  opportunity  of  commuDi- 
eating  this  new  and  important  fact  to  my 
photographic  friends,  Messrs.  Ross  and 
Thomson,  photographers  to  the  Queen,  in 
Edinburgh ;  to  Mr.  Kilburn,  photographer 
to  the  Queen,  in  London ;  and  to  Mr.  Hen- 
neman  and  Mr.  Horne,  who  have  produced 
such  beautiful  portraits,  the  one  on  paper 
and  the  other  with  ooUoidion  on  glass.  All 
these  gentlemen  received  the  hifermation  as 
a  valuable  contribution  to  the  art  which 
they  so  skilfully  practise,— as  an  explana- 
tion, too,  of  the  well-known  imperfection 
of  photographic  portraits,  and  as  a  stimulus 
to  remove  it  by  using  small  lenses,  and 
searching  for  more  sensitiyc  materials.  They 


did  not,  like  M.  Claudetp  consider  the  an- 
Bouneement  of  a  sdentKle  trath  aa  an  in- 
vasion of  their  pecuniary  interests;  and 
while  he,  on  the  authority  of  his  experi- 
ments, will  continue  to  practise  his  art  as 
he  has  hitherto  done,  with  larger  lenses; 
they,  and  we  trust  many  others,  will  not 
disdain  to  guide  the  light  of  the  sun  by  the 
light  of  sdenoe,  and  thus  diminisfa  the  num- 
ber of  those  grim  anamorphoees  of  humanity 
whidi  proceed  from  no  studio  more  oopi- 
onsly  than  those  of  M.  Claudet,  and  whicht 
though  a  terror  to  the  domeatic  circle,  have 
the  merit  of  showing  us  how  we  shsU  look 
in  a  winding-sheet,  or  under  tlm  more 
ghastiy  phase  of  a  poit-mtorUm  examina- 
tion. 

If  you.  Sir,  or  any  of  your  readerst  will 
take  the  trouble  of  looking  into  an  artiele 
**  Binocular  Vision  and  the  Stereosoope,"  * 
in  the  Number  of  the  North  BrUUk  RmUm 
just  published,  you  wiU  form  a  better  opi- 
nion on  the  subject  under  discussion,  and 
will  see  it  demonstrated  that  the  method 
employed  by  M.  CUudct  of  takinc  binocular 
portraita,  to  be  raised  into  relief  by  the 
stereoaoope,  U  not  mUy  utterly  erroiiseiw 
ts  prme^l9,  and  inetgxtble  ^trhring  m  eof" 
rtet  r^prumUMiUm  of  tho  Anmcn  /nm,  but 
that  it  actually  involves  the  very  optical 
trath  which  he  professionally  repudiates. 
I  am,  Sir,  yours  most  traly, 

D.  Bnuwarnm. 

Athenaom,  Maj  IS* 

Sir,— The  letter  of  Sir  David  Brewster  in 
the  Timn  speaks  of  me  as  '*the  oldest 
photographer,  and,  therefore,  probably  the 
most  prqudioed."  Is  this  worthy  of  a  man 
of  science,  himself  well  advanced  in  the  vale 
of  years,  and  much  more  open  than  I  am  to 
such  an  observation  ?  Sir  David  reiterates 
his  alleged  discovery,  stating  that  I  oppoae 
it  as  an  invasion  of  my  pecuniary  interests. 
I  have  no  "  pecuniary  interests,"  exoept  in 


*  The  oTdinazy  dagoeneotype  presents,  as  Is 
well  knewB,  a  mere  flat  miniatme  of  the  peisoa 
repzesented.  It  is  a  common  penpeetiTe  pencfl- 
ling,  effected  by  the  luii'i  rayt,  and  no  more.  In 
the  stereoscope  two  distinct  copies  of  the  same 
image  are  simultaneously  taken  in  two  adjacent 
cameras.  Thotigh  these  are  apparently  similart 
they  aie  yet,  in  fact,  somewhat  diflbrent  in  their 
repnaentation  of  the  ohject,  corresponding  at 
nearly  m  poaaible  to  the  slight  diiftrenoe  of  pio- 
tuxe  prodnoed  in  Nature  upon  the  right  and  left 
•yes  of  an  observer,  in  yiewing  any  soUd  figure. 
The  two  daguerreotypes  so  taken  are  placed  in  a 
peculiarly-constructed  box,  termed  a  stereoscope, 
which  admits  a  view  of  one  picture  to  the  right 
eye  only,  and  of  the  other  to  the  left.  The  con- 
sequence is,  that  the  two  images  are  so  completely 
blended  by  the  operation  of  the  biiin,  that  the 
sense  of  sicht  no  longer  recognizes  a  flat  picture, 
but  a  soUd  reality  (in  miniature  it  is  true),  but 
otherwise  endowed  with  all  the  appearanct  of  life, 
ezoeptiag  that  of  motion.— En.  U.  IC. 
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praetifing  dagvemvtnM  <ti  tlie  b«it  ponitto 
manner,  and  mj  dental  of  the  inTention  now 
claimed  by  Bir  DaTid»  it  simpljr  a  fttateanent 
that  his  theory  is  not  boroe  out  by  my  expe- 
rimento,  whieh  prove  thai  porfeet  lenaea  of 
di  aperture  of  a  suffieiently  long  fotua, 
operating  at  a  distanee  of  10  or  12  feet,  are 
capable  of  giting  a  correct  retvreaentalioQ  of 
the  humair  form  and  prodaoing  binocular 
portraita^  to  be  raised  into  relief  by  the 
•tereoaoope  in  all  the  oonditlooa  reqniiite 
for  their  eoaleacing  without  appearance  of 
exaggeration.  As  I  cannot  enter  here  into 
the  enumeration  of  ny  experiments^  t  am 
ready  to  repeat  them  before  any  acientifie 
persons  interested  hi  the  question. 

I  ask  Sir  David  to  reconsider  the  follows 
Ing  expressions  which  he  has  applied  to  die, 
and  to  the  art  which  I  pursue,  with  equal 
Ifijuaticetoboth.  Heapeaksof"  those  gHm 
anamtMrphoaei  of  humanity  which  proceed 
from  no  atudio  mote  copiously  than  those  of 
M.  Claudet^  and  which,  though  a  terror  to 
the  domeatic  circle,  have  the  merit  of  ahow- 
ing  us  how  we  shall  look  in  a  winding^eet 
or  under  the  more  ghaatly  phase  of  a  pott 
«er<im  eKamination."  If  this  be  tmci  Sir 
DsTid  has  taken  a  great  and  lirefy  inlereet 
hi  ascertaining  how  he  shall  look  under  the 
painful  eircnmstancea  deacribed^  aa  I  have 
had  the  lionour  of  taking  his  portrait  many 
times,  and  on  the  last  occasion  about  six 
weeks  agOi  Nor  has  he  always  been  so  dis- 
gusted with  the  result  as  he  now  all  of  a 
sudden  appears  to  be.  In  the  Norik  Briiiih 
Review,  Atlgust,  184^  I  find  the  following 
among  maby  allusions  to  tey  hame  t^"Tbe 
art  of  taking  portrait!  baft  been  partietLWriy 
studied  and  brought  to  a  high  degree  of 
perfection  by  M.  A.  Claudet,  who  was  the 
first  t>erson  who  diftcoTered  in  May,  1841, 
an  easy  and  sure  method  of  Acceletatitig  the 
action  of  light,  and  thus  greatly  shortening 
the  process.  M.  Claudet's  long  eipeHence 
in  the  art  of  dagnerreotyping  hai  enabled 
him  to  produce  portraits  of  grsat  besuty  and 
force,"  &c. 

Sir  David  has  thought  it  consistent  with 
his  eminent  pOftition  aft  ft  mfth  of  Icl«ti6e,  td 
strike  a  blow,  throtigh  your  ooluoms)  at  my 
professional  reputation^  Through  the  same 
mt^iukn  of  publicity,  I  venture  to  ask,  how, 
if  I  am  so  inferior  and  '*  prqudieed  a  pho- 
tographer," the  Jury  in  Class  X.  of  the 
Great  Exhibition  (Sir  David  being  ft  mem- 
ber), awarded  to  me  the  only  Ooonoil  medal 
for  daguerreoiypea  ? 

I  have  the  honour  to  be  Sir,  your  ttiost 
obedient  Servant, 

A.  CLAt7DX¥. 
i07,  kegenMtreet,  May  1ft. 
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rum  **  Qjomum  or  thb  aovTB"  mwrnAaan, 

An  experimental  trip  took  place  down  llie 
river  on  Saturday  laat,  for  the  purpoae  of 
testing  a  newlyolaunched  Yossel,  the  Queeii 
^  the  8&utA,  belonging  to  the  Genaral  Screw 
Steam  Conpaiy*  She  la  a  iioble  specimen 
of  natal  arehiteeture,  wull  oalcnltted  to  ex« 
eite  the  utmost  oonficleneti  and  in  aOcom- 
modatlon  fot-  pissengers  and  her  eAginft 
arrangements  tfsptcially  vrorthy  of  eommm^ 
datlon  Ventilation  is  carried  out  vrith  a 
degrcL  ot  soeeefts  almost  unprecedented.  As 
to  the  engiaeft,  it  must  be  considered  suft* 
eient  lo  say  that  they  were  maniifftctured  by 
the  Messrs.  Maudslfty^  and  that  they  cons- 
bine  in  an  unprecedented  degt«e  eeoiHMBy  of 
space  vrith  efficiency  of  aMion ;  the  most 
perfect  form  of  marine  action>  that  which  iA 
simpiieity  most  nearly  approaches  to  dlroet 
action)  has  been  devftloped  by  the  screw 
propeller.  Tftro  or  thrfto  points  with  fdbr* 
ence  to  the  machinery  of  the  QwHm  of  the 
South  may  be  worth  mebtloniiig.  In  the 
firat  place,  it  occupies  only  one-third  of  fbb 
ftpftce  of  paddle  englneB.  AgsiUi  a  newcon- 
fltruction  of  air-punip  has  beeft  seenred  whkk 
possesies  many  advantages.  Tholi  the  bilgo^ 
pump  has  been  so  arranged  that  an  attai^ 
of  piratN»  fbr  example,  may  be  repelledl 
With  ictldlng  vrater  from  flie  boilers.  Tht 
vessel  is  built  of  irou,  with  watert%ht  com* 

Sartments,  by  the  Ominent  builders  tho 
f  essrftt  Mare*  She  moasut«s  240  Ibet  Ihwa 
siftm  to  sterii>  59  fiet  beam,  Bd  Act  in  deptk 
of  hold.  She  is  of  1,850  tons  burden,  and 
is  fnmiihed  with  engines  of  300  horse  power. 
The  screw  Workft  6()  {revolutions  a  minute, 
and  the  blades  of  it  ftre  bo  arranged  that 
they  can  be  tfi'roWh  oU  a  line  with  the  keel, 
so  as  not  to  impede  the  sailing  of  the  ^p. 
The  Queen  steamed  down  to  the  Kore, 
ftchiftving  a  speed  of  10^  knots  an  hour. — 
TMU9. 


spBCiFiOATioNfi  or  aNOLiaB  PATSim  BV- 

nOLLBD     DUniNO    THE     WBBK     BKOIM* 
MAY  10,  1852. 

William  Sikclaibi  of  Manchester,  ^tr 
eertetn  Isiproeemeulf  im  iodtw.  Patent  dated 
November  13, 1851. 

'the  preaent  improvements  have  rdatioa 
to  '*  tumbler  locks,"  and  Consist— 

1.  In  combining  the  action  of  two  or  ohmu 
of  the  tumblers  of  a  lock  in  such  manner 
that  they  ahall  be  individually  incapable  of 
being  brought  to  the  position  requisite  tot 
the  admission  of  the  locking  ring,  pin,  or 
plate,  or  in  such  manner^  that  the  move- 
ment of  any  one  of  the  tnmblerB  ftfaail  Mt>>- 
duoe  upon  the  othen  a  locking  eflbet,  which 
wmihi  pnivuiit  thtir  b^taig  moved. 
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2»  In  oombiniBf  with  wardi  or  aiciitchaoni 
a  rerolTing  shield  or  plate»  which  will  hare 
the  offoct  of  prerentiiig  the  intoodaotion  of, 
or  increanng  the  difficulty  of,  introducing 
pickinf  iaatnimeata. 

3.  In  the  employment  of  a  aerpentine  or 
sigaag  gtte  or  way,  for  the  introdnetion 
of  the  locking  pin,  and  in  the  application  of 
a  compoand  motion  to  the  tambleiit  the 
effMt  of  which  isi  (bat  by  once  taming  round 
the  key  a  double  or  triple  locking  may  be 
prodn<»d. 

4.  In  the  adaptation  of  a  dial  or  indicator 
to  tumbler  loeks»  whereby  the  changea  of  the 
tumbler  may  be  Yaried  accordiog  to  the 
permutationa  of  a  moTcable  bit  key,  or 
whereby,  in  combination  with  other  appara- 
tua,  the  poaitioDa  of  the  parte  of  the 'lock 
may  be  ao  arranged  after  the  act  of  locking, 
aa  to  prevent  the  poaaibility  of  the  lock  being 
opened,  eren  with  the  legitimate  key,  without 
the  knowledge  of  the  secret  arrangement. 

6.  In  ditpeneiag  with  ahackle  and  eyebolt 
of  padioeka,  or  either  of  them,  and  in  caus- 
ing the  bolt  of  the  lock  to  be  held,  and  the 
lodung  effected  by  means  of  pins  or  pro- 
Jootiona  on,  or  bolaa»  or  recesses  formed  in  a 
plate  of  metal  to  which  the  lock  is  attached, 

Hugh  Bowlsbt  WiLLaoN,  of  the  York 
Hotel,  Blackiriars,  gentleman.  JFbr  tm- 
provemenU  in  the  eomtructum  qf  raUtfor 
rmUwrngn*  (A  oommunication.)  Patent  dated 
November  13, 1861. 

These  improTcments  oooaist  in  oonatruet> 
ing  the  raila  for  railways  in  two  parta»  which 
are  fitted  with  reoessea  and  projectiona,  so 
that  when  laid  together  longitudinally,  so  as 
to  break  joint,  and  the  two  parts  aeeored  to 
each  other  by  bolts  or  rivets,  they  shall  con- 
atituto  a  nil  possesiiag  in  a  great  measure 
the  firmneaa  and  elaaticity  of  a  eoniinuoua 
bar  of  iKMu  This  principle  of  oonstruotion 
Bsay  be  applied  to  rails  of  various  kinds,  and 
by  making  the  base  of  the  compound  rail 
aufBeiently  wide,  the  use  of  chaira  may  be 
dispensed  with,  the  rails  being  laid  oa  trsna- 
verse  wooden  sleepers,  and  secured  thereto 
by  hook-headed  pins  or  olampe.  The  rails 
may  be  also  made  hollow,  and  thus  a  great 
width  of  base  obtained  in  proportion  to  the 
weight  of  metal  employed.  ▲  modii&oation 
of  this  mode  of  conatnction  oensists  in 
forasing  the  interior  faoes  or  meeting  parts 
of  two  sectioaa  of  a  rail  with  groovea,  into 
which  aqnare  fiUing  pieces  of  asetal  are  in- 
trodneed  at  those  points  wiiere  the  half  raila 
are  bolted  together;  the  bolta  paasiog 
through  the  filling  pieces. 

Double  headed  raila,  solid  or  hollow,  may 
be  also  constructed  in  the  manner  described. 
These  rails,  of  course,  would  require  chairs 
lor  their  support,  and  when  worn  on  one 
lioe  maf  bo  tamed  over  la  iho  Bumo  way  as 


the  common  doable-beaded  rails,  so  as  to 
present  a  new  surface  to  the  action  of  the 
rolling  atock* 

CKotm.— -The  construction  of  compound 
break-joint  rails  for  railways  described. 

GionoB  SHnppARD,  of  Stockton  Iron, 
works,  Fordingbridge,  Hants,  engineer. 
For  imfrmemmtt  in  ike  eon§irmetum  qf 
apparahufor  grinding  gram  and  other  tmk^ 
etaneee.    Patent  dated  November  13,  IB&hm 

The  first  part  of  this  invention  consists  in 
combining  with  mill-stones  apparatua  for 
withdrawing  from  the  meal,  or  other  manu- 
factured product,  the  portion  of  air  intro- 
duced or  drawn  in  between  the  stones  by  the 
grain  to  be  ground,  for  ventilating  the  stones 
or  keeping  them  cool ;  the  object  being  to 
prevent  the  inconveniences  which  result 
wlien  the  air  is  withdrawn  from  a  rsoeiver 
into  which  it  passes  at  the  same  time  with 
the  groond  meal  coming  from  the  atones. 
This  the  patentee  effecta  by  inckMing  Iho 
mill-stones  in  an  air-tight  casing,  to  whioh 
he  provides  two  outlets  or  pipes,  one  above 
for  drawing  off  the  air,  and  nnother  below 
to  admit  of  the  meal  or  flour  passing  away 
to  a  suitable  receiver.  When  asore  than  one 
pair  of  stones  is  employed,  the  air  outlet 
pipea  are  oonnected  to  a  main  trunk,  whieli 
trunk  is  plaoed  in  communication  with  an 
exhausting  fan,  by  which  the  air  is  drawn 
out  from  all  the  pairs  of  stones  simultano- 
oosly.  The  grain  is  fed  in  the  usual  way  by 
an  eye  in  the  runner,  and  in  order  to  faeiii- 
tate  the  expulsion  of  the  meal,  a  aeriee  of 
wings  or  scrapers  are  attached  to  the  peri> 
pliery  of  the  runner  by  which  the  meal  la 
collected  and  driven  round  to  the  exit  pro^ 
vided  for  it. 

The  aecond  part  of  the  invention  consists 
in  constructing  millstones  of  a  series  of 
segmentally  shaped  barrs  which  are  bound 
together  by  a  hoop,  ao  aa  to  form  a  stone  of 
any  required  sixe.  Millstones  eonstruoted 
in  this  way  are  aaid  to  be  more  durable  than 
those  composed  of  a  aingle  piece  of  burr- 
atone. 

Clalme. — 1 .  The  meana  doseribod  of  sepa- 
rating the  air  which  is  drawn  in  between  the 
grinding  surfaces  for  ventilating  the  stones, 
or  keeping  them  cool,  from  the  meal,  or  other 
manufactured  product,  and  of  delivering 
such  product  intoasnitable  rsoeiver  without 
the  waste  and  inconvenienoe  hitherto  result- 
ing from  the  use  of  a  corront  of  air  for  veiH 
tilating  the  grinding  surfaces. 

2.  The  oonstruetion  of  mill-stones,  as 
described. 

William  Smith,  of  Derby,  William 
Dickinson,  of  Derby,  and  Thomas  Pbaxb, 
also  of  Derby.  Fer  certain  itnprvvemenie 
in  the  manif/'aefnre  qf  chenille  and  other 
FitteH  dated  Nov  13,  1651. 
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The  pateatoat  desciibe  and  oUlm  an  ar- 
rangement of  machinery  for  the  pnrposea  of 
the&  inTention,  in  which  the  aboot  or  pile, 
which  ia  deliTcred  from  a  rerolTinf  shuttle 
above,  ia  eat  at  the  time  of  its  being  bonnd 
in  by  the  binding  threads,  by  means  of  re- 
ToMng  catters  or  disea  fiied  on  a  roller, 
and  reToWing  in  contact  with  a  seoond  roU 
ler»  in  which  is  a  groove  for  the  binding 
tfinada.  The  cnttera  are  mounted  in  a 
moyeable  frame,  to  admit  of  their  being  rea- 
dily remoTcd  and  replaced  by  others  when 
cheniUea  of  different  widths  are  required  to 
be  produced.  By  multiplying  the  number 
of  cutters,  and  regulating  the  distance  be- 
tween them,  an  indefinite  number  of  piecea 
of  cfaenillca  may  be  produced  simultaneouily^ 
the  cutters  separating  the  ahoot  or  pile  into 
ahreda  of  a  length  auitable  to  the  width  of 
artide  to  be  manufsctured. 

Julian  Bxbmaud,  of  Green-street,  Gros- 
▼enor-aquare,  gentleman.  ForimpravememU 
m  ih9  mam^(Hetmr€  qf  Utiiher  or  ^ened 
sJthUf  end  t^  mmieriaU  to  be  used  in  Heu 
HUr§rf,  tmd  4n  the  wutekinery  or  tpparmhu 
to  be  empioifed  in  euek  mmnnfaetmre.  Patent 
dated  November  13,  1851. 

Clotmt.— I.  A  system  or  mode  of  grain- 
ing or  ornamenting  leather  or  dreased  skins 
by  the  use  of  an  original  morooeo  or  other 
akin  aa  the  matrix  for  the  production  of  the 
preaaing  die,  in  combination  with  an  elastie 
pressing  medium. 

2«  The  application  and  use  of  the  electro- 
type process  for  the  production  of  a  grained 
or  figured  preaaing  die  for  ornamenting  lea- 
ther or  dressed  skins,  to  be  used  in  comU- 
natioB  with  an  elaatic  pressing  medium. 

3.  The  application  and  uae  of  caoutchouc 
or  India-rubber  surfacea  in  ornamenting  or 
graining  leather  or  dressed  akins. 

4.  A  system  or  mode  of  graining  or  oma* 
menting  leather  or  dressed  skins  by  pres- 


5.  A  system  or  mode  of  splitting  or  ahav- 
ing  leather  or  akina. 

6.  The  application  and  use  of  atmospheric 
pressure  for  holding  down  the  msterial  to  be 
cut,  ahaTcd,  or  split. 

7.  The  employment  and  uae  of  a  porooa 
or  permeable  table  or  ahaving  surfaoe  in 
ahaving  or  splitting  leather. 

8«  A  ayatem  or  mode  of  working  or  ac- 
tuating the  splitting  or  shaving  knife  by  a 
paralld  movement 

9.  A  ayatem  or  mode  of  grinding  or 
sharpening  the  knives  of  splitting  or  shav- 
ing maohinea. 

10.  The  application  and  uae  in  ordinary 
roller  sptitting  maehinea  of  a  roller  aurfoee 
of  India-rubber  to  support  the  material  to 
be  cut. 

11.  The  employaMnt  and  use  of  what  the 


pateotoe  terms  his  **  Compound  Union  Lea* 
ther." 

12.  A  system  or  mode  of  prodndng  a 
compound  fttbric,  as  a  substitute  for  ordinary 
leather,  by  the  junction  of  a  woven  or  felted 
fobric  with  one  or  more  layers  of  akina. 

13.  The  employment  and  use  of  a  com* 
pound  or  union  fabric  composed  of  leather 
or  dressed  ddn  and  woven  or  felted  fabrica. 

14.  A  system  or  mode  of  adding  atrength 
to  inferior,  thin,  or  split  skins  ij  joining 
them  to  a  woven  or  felted  fabrio* 

15.  A  system  or  mode  of  producing  a 
compound  fabric  of  superior  strength  by  the 
junction  of  distinct  wof  en  fabrica,  with  their 
respective  warp  threads  crossing  each  other, 
or  by  the  junction  of  distinct  fabries  origi- 
nally manufactured  on  tbia  principle. 

16.  A  system  or  mode  of  dioeing  or  orna- 
menting leather  or  dressed  skins. 

17.  A  system  or  mode  of  produeing  an 
elastic  diceing  or  marking  pressure. 

18.  The  application  of  circular  diae  mark- 
ers for  dicdng  or  marking  leather  and  dreeaed 
skins. 

Jambs    Lott,  of  Whitehnreh,    Hanta* 
saddler.    For  hi^nrooemente  in  ktamemand 
foMtmnngt,      Patent  dated   November  15* 
1851. 

SpeeifleaHon, 

Fireiijf,  My  invention  oonsista  of  an  im- 
proved fastening,  which  I  propose  to  em- 
ploy aa  a  substitute  for  the  buckle  ordinarily 
used  for  forming  connections  between  parte 
of  hameaa,  and  for  tightening  and  looeeniag 
the  same ;  and,  genenlly  apeaking,  in  aaoet 
cases  where  buckles  have  been  and  are 
adopted. 

Pig.  1  is  a  aide,,  and  fig.  2  an  edge  view  of 
the  said  improved  fastening  as  applied  to  a 
trace.  A  is  one  of  the  two  portions  of  tha 
trace  to  be  connected  together,  and  B  tha 
other  portion,  or  draught  end  of  the  traoa. 
The  parte  A  and  B  are  fitted  on  their  Inner 
sides  with  rectangular  projections  or  stope, 
tMf  placed  at  distances  apart,  oorreepondiiig 
exactly  to  the  length  or  width  of  the  projeo- 
tiona,  so  that  when  the  two  portions  of  the 
trace  are  brought  together,  the  prejeotioaa 
on  the  one  portion  aludl  fit  into  the  apaeea 
between  the  projections  on  the  other  portioa. 
In  order  to  ^eble  them  the  better  to  reaiat 
the  strain  to  which  they  are  eulijeeted,  I 
make  these  prcrjeetiona  or  atopa  of  nselal  or 
acme  other  hard  unyielding  material,  or  I 
protect  their  edges  when  compoeed  of  lesther 
with  an  angle  pieoe  of  metal.  C  ia  a  elide 
or  bolder  by  which  the  ende  of  the  traoa 
when  brought  together,  aa  above  mentioned, 
are  held  securely  and  prevented  from  beeom- 
ing  diaeagaged.  D  ia  a  apring  catch  for 
retaining  the  elide  or  holder  C  in  Ha  plaoe. 


sttALisa  BPHcmoAtiom  ckboixkd  dobino  tub  wunr! 
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When  it  is  detirad  to  tigbten  or  tlieken  tbe 
oonneotiOD  of  the  two  ends  of  tl>e  tnee,  it 
it  only  neoesury  to  pan  tbe  slide  clear  of  the 
two  meeting  ends,  and  to  shift  either  end  of 
the  trace  in  the  required  direction,  after 
whirJi  the  two  portions  are  pressed  cogether, 
and  the  slide  brought  orer  them,  when  a 
seenre  fastening  is  elliBCted.  A  fcslening  of 
this  sort  will  be  obTionsly  much  more  eapa- 


Wg.  2. 


Fig.  5. 


Fig.  6. 


Fig.  9. 


Ftg.  10. 


Figs.  3  and  4  show  a  aaodifieatlon  of  tbe 
fastening  jnst  deadllbed,  in  which  screws  are 
need  to  retain  tbe  slide  or  bolder  in  its  place. 
A  and  B  are  the  two  ends  of  the  trace  or 
otiMHr  part  of  the  baness  to  1m  eonneotad 
together,  oa  are  the  stop-pieees  or  prcjee- 
tiooa ;  C  the  slide  or  bolderj  and  bb  sorewa 
bj  which  tbe  bolder  is  retained  in  its  proper 
position  OTer  tbe  connected  ends  of  the 
trace.  Bj  turning  the  screws*  tbe  bolder  or 
^de  is  readily  mored  when  it  is  desired  to 
tigbten  or  sladcen  tlie  oonneetion.  And  tbe 
aerewa  arc  prerented  from  tamingt  aoept 
when  the  traoe  is  required  to  be  adjusted  by 
means  of  pins,  ec,  which  pass  through  the 
heads  of  the  screws,  and  take  into  sockets 
in  tbe  side  of  tbe  bolder. 

Figs.  6  and  6  are  edge  Tiews  of  two  mo- 
diftestiona  of  tbe  fastening  firstly  before 
described,  which  differ  only  from  it  in  the 
method  adopted  of  holding  tbe  sUde  from 
slipping.  In  fig.  5  this  is  effected  by  means 
of  a  spring  d  attaehed  to  tbe  shifting  end  of 
tbe  trace  or  other  part  of  harness  to  be 
oonneeted.  Tbe  ends  of  tbe  spring  d  take 
into  slots  e  formed  in  both  sides  of  ope  end 
•f  tbe  sUde,  and  bold  it  aeeunly.    When 


ble  of  resisting  strain  tiian  the  buekles  ordi- 
narily used,  because,  instead  of  being  wesk- 
ened  by  piercing  boles  through  tlie  psrts 
to  be  connected,  to  recdte  the  tongue  or 
tongues  of  tbe  buckle^  the  trace  is  absolutely 
Btreogtbeoed  by  tbe  attachment  of  tbe  stop'- 
pieces,  and  the  facility  of  fastening  and  un* 
fkstening  the  parts  is,  at  the  same  time, 
rather  increased  than  diminished. 

Fig.  8. 


Fig.  4. 


Flg.7- 


Wg.  11. 


tbe  sUde  is  to  be  mofed,  the  spring  is  prsased 
out  of  tbe  slots  «,  after  which  the  slide  can 
be  passed  freely  off  the  two  parts  of  tbe 
trace.  In  fig.  6  tbe  slide  is  held  in  iU  place 
by  aseans  of  a  projection/,  and  hook  g, 
formed  on  the  shitting  end  of  the  strap. 
Tbe  slide  or  bolder  I  generally  oonstmet  of 
Bsetal,  plain  or  ornamented ;  but  it  may  also 
be  made  of  metal  corered  with  leatbsr. 
Other  means  than  those  abote  mentioned 
may  also  be  adopted  for  holding  the  slide  in 
itaplaoe. 

Skemtdiif.  My  inrention  consists  in  fitting 
to  the  end  of  a  traoe  a  Joint  or  swivel,  by 
which  I  am  enabled  to  dispense  with  the 
usual  cock-eye.  Fig.  7  shows  this  part  of 
my  iuTention.  A  is  the  end  of  Uie  triMie ;  B 
the  joint ;  the  part  C  is  composed  of  metal 
corered  with  leather,  and  turns  freely  on 
tbe  joint  B. 

TkMlp,  My  inrention  consists  of  an  im- 
proved abaft  tug  stop.  Fig.  8  is  a  side  riew 
of  this  tug  stop  ;  A  is  the  sling  formed  In 
the  end  of  the  back-band  for  supporting  the 
shaft;  B  is  a  piece  of  metal  in  the  upper 
part  of  tbe  aling,  which  has  a  female  screw 
formed  in  its  ceotre,  to  reeeiTe  tbe  screwed 
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end  of  the  tvg  itop  C.  By  taming  the  tug 
•top,  it  will  be  raised  or  lowered  in  the  sling 
to  suit  the  size  of  the  shaft,  and  keep  it  from 
jerking,  a  is  a  catch  attached  to  the  tug 
stop,  and  6  is  a  slot  or  recess  formed  in  the 
ride  of  the  sling  to  receive  the  catch  a,  and 
prevent  the  tag  stop  from  taming  or  beccm* 
ing  disengaged  after  it  has  been  adjasted  to 
the  skaft  in  the  sling.  By  releasing  the  catch 
from  the  slot,  the  tag  stop  can  be  readily 
tamed,  and  its  hold  on  the  shaft  tightened 
or  relaxed  at  pleasure.  Fig.  9  shows  the 
tag  stop  detached,  and  fig.  10  shows  the 
piece  of  metal  B  with  the  screw  tapped  in  it 
for  the  reception  of  the  .end  of  the  tag  stop. 
The  parts  ce  are  attached  to  the  ends  of  the 
piece  B,  to  proTide  for  its  being  fixed  to  the 
interior  of  the  sling,  which  is  done  by  first 
introducing  the  parts  ee  between  the  two 
thicknesses  of  leather,  of  which  the  sling  of 
the  back-band  is  composed,  and  then  sewing 
aroand  the  edges,  so  as  to  secare  the  piece 
B  in  its  proper  position.  The  piece  B  is 
capable  of  being  tamed  so  as  to  bring  it  to 
a  more  convenient  position  for  introducing 
the  screwed  end  of  the  tog  stop  C. 

Fourthly.  My  invention  consists  of  an 
improved  dee-piece  (as  it  4s  technically 
termed) ,  which  is  represented  in'  fig.  1 1.  A 
Is  the  trace  or  strap  on  which  the  dee-piece 
slides ;  B  is  the  dee,  formed  of  metal,  hav- 
ing a  slit  through  which  to  pass  the  trace  or 
strap ;  C  is  a  screw  for  fixing  the  dee-piece 
in  any  required  position  on  the  trace.  D  D 
are  swivels  attached  to  each  end  of  the  dee- 
piece,  for  fastening  straps  or  bands  so  as 
may  be  required. 

And  having  now  described  the  nature  of 
my  said  invention,  and  in  what  manner  the 
same  is  to  be  performed,  I  declare  that  I 
elaim  as  of  my  invention  the  several  im- 
provements in  harness  and  fastenings  repre- 
sented in  figs.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 
and  11,  before  descrilied,  each  in  the  peeu- 
liar  feature  of  oonstraction  by  which  it  is 
distinguished  from  all  others  heretofore 
known  or  in  use. 

Cha&lxb  Ewino,  of  Bodorgan,  Anglo- 
sea,  steward  and  gardener.  Jbr  am  tm- 
proved  method  or  method*  of  eomtruetion 
tfpplieable  to  arehiteeimrai  mid  hortieuitural 
purpote.  Patent  dated  November  15, 
1851. 

This  invention  consists  of  an  improved 
method  or  methods  of  constructing  the 
walls  of  gardens  and  other  horticultural 
straotures,  whereby  there  is  obtained  for  the 
plants  or  fruit  trees  grown  thereunder, 
thereon,  or  therein,  all  the  protection 
aiforded  by  a  close  green-house  combined 
with  that  free  exposure  to  solar  light  and 
heat  whieh  is  essential  to  the  perfect  matnnu. 
tioii.;of  flowers  and  fhiit ;  and  thus  the  pro- 


duction of  crops  is  insured  without  refereMe 
to  the  variableness  of  climate. 

This  method  or  methods  of  constmctioB 
are  distinguishable  from  all  others  in  two 
principal  particulars,  first,  in  the  materials 
used  being  transparent,  as  glass,  combiiuBd 
or  held  together  by  metallic  or  woodeo 
framework,  or  in  part  only  transparent,  and 
in  part  opaque;  and,  eeeond,  in  the  wall 
or  other  structure  being  in  every  case  made 
hollow,  and  interiorly  accessible  more  or 
less  from  the  outside. 

According  to  the  first  described  method 
of  oonstrac&on,  the  walls  are  composed  of 
two  sots  of  sliding  saahes  fitted  with  panes 
or  plates  of  glass,  which  sashes  rest  upon  a 
grooved  bar  of  iron,  which  is  supported  by 
rollers  in  a  framework  of  wood  or  metal 
resting  on  blocks  of  stone  or  concrete  sunk 
in  the  ground,  so  as  to  prevent  access  of  air 
to  the  interior  of  the  wall,  except  when  the 
sashes  are  opened,  which  Is  done  by  sliding 
them  In  either  direction.  The  top  lights  of 
the  wall  may  be  either  flat  or  of  an  arched, 
or  other  suitable  form,  and  made  to  open  by 
one  portion  being  slid  under  the  next  ad- 
joining it.  When  flat,  they  may  be  oom- 
posed  of  a  single  glass  plate  set  in  a  frame, 
hinged  to  one  side  of  the  general  frame- 
work, and  provided  with  a  oord  and  puUey 
for  raising  and  lowering  the  same.  Or  they 
may  be  formed  by  two  plates  hfaiged  to  the 
opposite  sides  of  the  framework,  and  eacii 
provided  with  a  cord  and  pulley,  so  that 
they  may  each  be  raised  independent  of  the 
other.  For  the  support  of  the  plants  or 
fruit  trees  grown  under  these  improved  glass 
vraUs,  a  double  wire  trellis  is  carried  tdamg 
the  centre  of  the  space  between  the  two  eels 
of  sashes  eonstltuting  the  wall,  and  the  trees 
are  trained  on  each  side  of  the  same.  Penela 
of  slate,  wood,  or  tile,  ean  be  let  in  betwcesi 
the  double  trelUs  to  prodooo  a  refleotioa  of 
heat  on  the  plants.  The  upright  eupporte 
of  the  trellis  would  in  tUs  esse  require  t» 
be  provided  with  grooves  to  reoeive  the 
panels.  Or  the  trellis  may  be  attaehed  lo 
the  uprights  of  the  firamework  in  such  Ban- 
ner as  to  leave  a  qpaoe  in  the  centra  of  the 
wall  wide  enough  to  admit  a  pereon  Co  waHc 
or  pass  between  them. 

It  will  be  seen  that,  in  addition  to  the  ad- 
vantages above  mentioned,  u^dch  aro  obtained 
by  the  use  of  these  hollow  glsas  wsUe,  their 
transpsreney  does  not  at  all  hinder  the  pea- 
sage  tiirough  them  of  solar  heat ;  and, 
sequentiy,  the  growth  of  plants  or 
oontaincd  in  them  will  be  iitUe 
by  the  local  aspect  of  the  wall  t  those  which 
fece  the  north  receiving  almost  as  great  an 
amount  of  warmtii  as  those  which  fisee  the 
south.  And  when  the  wall  ram  north  ani 
south,  the  planli  or  trees  grown  thwrsln  wlB 
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reeolte  th«  ftill  benefit  of  the  lun'e  heat 
during  the  entire  day,  and  no  shade  will  be 
produced,  ai  miut  invariably  be  tbe  ease 
with  ttone  walVl*  The  appearaqce  of  the 
glass  walls,  too,  is  highly  ornamental,  and 
they  may  with  propriety  be  used  where  a 
non-transparent  wall  wonld  be  objectionable. 

fionnduy  walls  may  be  also  constmcted 
in  tbe  same  manner,  one  side  only  being 
fturnished  with  slides  or  sashee  (for  whieh 
doors  opening  outwards  may  be  substituted). 
The  fixed  side  of  the  wall  may  be  composed 
of  platea  or  panea  of  glass  set  in  a  suitable 
framework,  or  it  may  be  oonstmcted  of  slate, 
wood,  tile,  or  metallie  panels,  haTiog  two 
trellises,  one  for  training  trees  aj^ainst  the 
outside  of  the  non-transparent  side  of  the 
wall,  and  the  other  for  tlie  trees  grown  in 
the  hollow  of  the  wall. 

Another  method  of  oonstrnction  consists 
in  forming  one  or  both  sides  of  the  wall  of 
a  series  of  doors  opening  outwards,  instead 
of  employing  sliding  sashes,  as  before  de- 
aoribed.  By  this  means,  the  whole  of  ihe 
tree  contained  in  the  wall  may  be  exposed 
to  the  nnobstructed  heat  of  tbe  sun,  whilst 
increased  facility  of  access  is  obtained  from 
the  outside*  In  this  case  also  the  sides  of 
tbe  wall  may  be  placed  at  a  sufficient  distance 
apart  to  allow  a  person  to  pass  along  between 
them.  By  connaetiog  each  of  the  doors  by 
means  of  a  cord,  wiih  a  spiodle  running 
inside  along  the  whole  length  of  the  wall, 
and,  tnming  this  spindle  by  a  winch -handle 
attached  to  the  end  o(  it,  the  whole  of  the 
doors  of  one  side  of  a  wall  may  be  readily 
opened  and  closed  simnltaoeously. 

The  patentee  describes  also  modi6cations 
of  his  system  of  construction,  in  which  the 
walls  are  partly  composed  of  glass  or  other 
tnusparent  materials  and  partly  of  opaque 
materials,  as  brisk,  slate,  or  zieo.  The  glass 
front  of  the  walls  may  be  composed  either 
of  sUding  ssshes  or  doors,  as  described,  and 
the  toplights  may  be  made  to  open  by  lift- 
inSf  or  by  one  portion  being  slid  over  an- 
other. 

In  some  cases,  the  patentee  finds  it  desi- 
rable to  construct  tlie  front  of  the  glase  walls 
with  every  alternate  slide  or  sash  composed 
of  two  parts,  the  lower  one  of  whish  iB 
hinged  to  the  upper  at  its  upper  edge,  and 
opens  outwards.  The  opening  is  effected 
by  the  employment  of  a  eircalar  rack  and  a 
pinion  gaaring  into  it,  by  turning  which  the 
moveable  front  is  opened  to  any  desiied 
CBtcnt,  and  readily  dosed. 

For  the  purpose  of  glazing  the  slides  or 
lashee,  doors,  ends,  and  top  lights  of  these 
hollow  walls,  common  sheet  glass  is  em- 
ployed; but  other  glass  (sach  as  plate  glass) 
either  coloured,  ground,  or  plain,  may  be 


C^etm. — ^The  making  of  the  walls  of  gar- 
dens and  other  horticultural  and  architectu- 
ral structures  hollow,  and  of  glass  or  other 
transparent  m%(erial,  combined  or  held  tq* 
gether  by  metallic  or  wooden  framework ; 
or  composed  {n  part  only  of  glass  or  other 
transparent  material,  and  in  part  of  opaque 
snbatanoea,  as  brick  or  slate,  as  Tarioualy 
exemplified  and  described.  « 

WitLiAM  Haifm,  of  Manchester.  jFbr 
eerMn  improventents  in  wmvmff  ttstUe 
fabria.    Patent  dated  November  15, 1851  • 

The  nature  of  these  improvements  will  be 
readily  understood  from  the  claims,  which  are 
for— 

1.  The  mannfooture  of  the  fabrics  known 
as  '*  Genoa  Cord,"  **  Bight  -  shaft  Cord," 
«*  Constitution  Cord,"  and  "  Cable  Cord," 
in  which  the  back  is  formed  by  three  pioks  or 
shoots  .of  weft  in  eaeh  **  round  "  or  repeat, 
combined  aqd  interwoven  with  the  warp- 
threads,  as  described. 

2.  The  manafacture  of  the  fabric  known 
as  "  imperial,**  with  seven  shoots  or  picks 
of  weft  constituting  the  round  arranged  and 
interwoven  with  seven  warp-threads  to  the 
•*  draft." 


am  BAMUKL  nnNTHAift's  invbktiou  of 

THE  PAIIAI<LVL  QUIDS. 

In  Mo.  1501  of  the  AfeeAa nice'  Magaxine 
the  Editor,  in  a  note,  page  383^  observes 
that  the  matter  of  the  invention  of  the  slide- 
rest  wants  a  little  clearing  up,  and  that  Mr. 
Smart  referred  to  one  thing,  and  Professor 
Willis  to  another.  It  may  now  be  stated, 
on  undoubted  authority,  that  the  Editor  is 
perfectly  correct  in  his  opinion ;  namely, 
that  f  rofef  sor  Willis's  statement  belongs  to 
the  sliding^rettf  by  wbiob  tooU  are  guided  in 
a  turning' lathe  by  a  screw.  But  that  the  pa* 
raUel  ^ide  is  an  appendage  to  (be  circular 
saw-benchf  and  was  truly  invented  by  Sir 
Samuel  Bentham,  is  diptiqptly  described  in 
his  patent  of  1793,  and  has  remained  in  i}«e 
ever  since. 

M.  S.  p. 


PARKBLL's  8PBCIFICATX0N. 

Sir, — In  your  MagBzine,  No.  1501,  May 

12th,  page  399,  respecting  the  specification 

of  my  patent  for  certain  improvements  in 

locks,  I  beg  respectfully  to  state  you  have 

omitted  to  say  at  the  end  of  the  third  claim 

— "  when  pressure  is  put  upon  ihe  bolt,** 

which  is  very  important  to  the  safety  of  the 

lock. 

I  em,  Sir,  yonrs,  ftc., 

M.  Farnsll. 
32,  Uttia  Oupen^atwci, 
Maj  17,1852. 
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Samuel  Hall,  of  Manchester,  Laneatter,  agent, 
for  certain  improTementa  in  the  construction  of 
cocks,  taps,  or  vaWee.    Maj  17;  six  months. 

George  Frederick  Parratt,  of  Picoadillf,  for  Im- 
prorements  In  life-rafts.    May  17;  six  months. 

WUUam  Sdward  Nevton,  of  Chaneery  •  lane. 


Ml  ddlesex,  dvil  engineer,  fbr  improYementa  la  the 
construction  of  docks,  basins,  railways,  and  appara- 
tus connected  therewith  for  raising  or  removing 
▼easels  or  ships  out  of  the  water,  or  oa  to  diy  huid, 
for  the  purpoee  of  preeerrlag  or  rra^ring  the  saHtn 
(Being  a  communication.)    May  17;  alx  montha. 


WBBKLT  LIST  OV  BBSMVI  VOK  AB.TIOLBS  OP  UTILITT  BSOItTBKBD. 

Date  of    No.  la 
Regiatra-  the  Be- 

tloa.     gister.    Proprietors'  Names.  Addresses.  Subjects  of  Desiga. 
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MUSEUM,   KEGISTEK,   JOURNAL,   AND    GAZETTE. 


MASYON'S  PATBNT  WINDLASSES. 


Fis.  1  U  a  loDgitudinal  elevilion,  and  fig.  2  a  plao  of  ■  double  wiadlaa  cod- 
•trucled  according  to  m;  improvements.  A,  A,  A  are  the  standard!  or  head- 
Btocka ;  B  B  the  barreli,  irhieh  are  furnished  with  nhelpa  b  b,  formed  of  bar-iron, 
and  pitched  at  such  regular  intervals  apart  as  are  beat  suited  to  the  liae  of  chain,  for 
catching  the  liiiki,  and  thereby  preventing  slipping ;  G  C  are  tatchet-wheeb,  which 
are  securely  fixed  to  the  barrels  B  B.  D  D  are  two  oaeiilatiDg-beaina  or  levera,  which 
are  fixed  to  the  headstocks  on  each  side  of  the  windlass,  atid  connected  by  rvda  £  E 
to  the  pawl-boxes  FF,  so  that  when  the  IcTets  are  worked  up  and  down  the  pawl- 
boxei  are  moved,  the  one  set  of  pawls  pushing  and  the  other  set  drawing  round  the 
windlasa  barrel  along  with  Ibero.    Fig.  3'  and  fig.  V  are  sections  ihowmg  tbe  inie- 

Fig.  a-.  Kg.  3-. 


rlor  eonstmction  of  the  pawl-boies.  In  fig.  3a  the  pawls  are  shown  in  gear  with 
the  teeth  of  ibe  ralthet ;  in  fig.  4'  they  are  shown  out  of  gear.  G  G  are  cama  by 
which  the  pawls  cnn  be  raised  up  from  the  raichrta  when  it  is  desired  lo  run  out  any 
cable  or  lower  the  snebor.  H  H  are  the  pawls,  by  which  the  windlass  is  prevented 
from  Tunning  round  and  paying  off  the  cable  which  "  has  been  got,"  or  is  wound 
upon  it.  1 1  are  two  union  friction  straps,  by  the  aid  of  whieli  the  cable  can  be 
given  off  at  any  desired  degree  of  velooity,  or  even  atopped  frgni  flowing  out  Altt^c- 
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ther.  To  each  of  the  friction  straps  there  is  AflSted  a  shbrt  iirm  k,  which  actuates 
bent  levers  L  L  in  such  way  that  when  the  friction  straps  are  brought  into  action 
they  lift  the  pawls  H  H  out  of  the  ratchet  on  the  windlass,  and  allow  it  to  go  free, 
80  as  to  he  entirely  under  the  controlling  action  of  the  friction  straps  for  the  time 
being.  Fig  5<>is  a  cross  section,  showing  the  friction  straps,  bent  lever,  and  pawls^ 
The  bent  levers  are  connected  together  by  a  series  of  bars  aa^  each  bar  railing 
immediately  under  a  pawl.  When  the  pressure  is  again  removed  from  the  friction 
straps  the  pawls  H  H  fall  instantly  into  their  places  to  stop  the  windlass.  This 
arrangement  admits  of  a  double  number  of  hands  conveniently  applying  their  power 
to  the  windlass,  and  of  one  set  of  the  hands  exertinff  their  greatest  power  while  the 
other  set  of  them  are  exerting  their  least  power,  while  the  combined  action  of  the 
friction  straps  and  the  windlass  pawls  H  H  gives  the  greatest  facility  for  easing  off 
or  altogether  stopping  the  cable. 

Fig.  6a  is  a  front  elevation,  fig.  7'  a  plan,  and  fig.  8«  a  cross  section  of  a  single 
windlass,  of  nearly  similar  construction  to  that  just  described.  A  A  are  the  head- 
stocks  ;  B  the  windlass  barrel ;  C  C  the  ratchets,  which  are  actuated  by  the  pawls 
D  D — ihese  latter  are  jointed  to  the  cases  E  E ;  F  F  are  sockets  formed  in  the  free 
ends  of  the  cases  £  £,  and  into  which  the  handspikes  employed  for  applying  the 
power  are  'Shipped;**  the  other  ends  of  the  cases  terminate  in  eyes  or  bosses, 
which  take  upon  the  shaft  of  the  windlass.  When  the  handspikes  arc  raised,  the 
pawls  freely  slide  over  the  teeth  of  the  ratchet,  but  upon  being  again  pressed  down 
the  pawls  fall  into  the  ratchets,  and  bring  round  the  windlass.  -G  is  a  pawl,  which 
takes  into  one  of  the  ratchets  C  C,  and  prevents  the  barrel  from  again  returning 
when  the  handspikes  are  raised  up.  H  is  the  friction  strap,  which  has  attached  to 
it  a  lever  I,  which  serves  to  raise  the  pawl  G  out  of  the  ratchet  C  when  the  cable  is 
to  be  given  off.  The  same  application  of  power  which  actuates  the  friction  strap 
thus  raises  and  lowers  the  holding  pawl,  as  in  the  windlass  shown  in  fig.  1',  and 
before  described. 


LOBD   ROBERT  MONTAOO's  TRBaTISB   ON    SRIPBUILOINO.* 


There  is  undoubted  truth  iu  the  aathor's 
remark,  that  Naval  Architecture  has  of 
late  obtained  an  increhsed  amount  of  gene- 
ral attention^  and  wejbelieve,  too,  that  it 
might  be  added,  with  equal  truth,  that  this 
increasing  meed  of  popular  favour  has  proved 
to  many  a  temptation  too  strong  to  be  re- 
sisted to  inundate  the  preas  with  crude 
theories  destined  to  enjoy  a  very  shortlived 
existence.  If  we  cluss  that  of  Lord  Robert 
Montagu  in  this  category — we  hope  to  be 
able  to  convince  our  readers  of  the  justice 
of  our  judgment  in  the  remarks  which  we 
are  about  to  offer.  We  are  wholly  unac- 
quainted with  his  Lordship,  and  can  assure 
bim  and  the  world,  that  if  oar  criticism 
seem  somewhat  severe,  we  are  actuated  by 
no  sentiment  ot  censor iousness.  It  would 
have   been  more'  grateful   to   us    to  leave 


*  Naval  Architecture ;  aTreAtlse  on  Shipbuild- 
ing, and  the  Rig  of  Clippers,  with  SuKgestio<:H  for 
a  new  method  of  laying  down  VeMels.  By  Lord 
Hobert  Montagu,  A.M.  Loudun  :  Culburn  and  Co., 
1852. 


his  work  to  fall  by  its  own  inevitable 
tendency  into  the  place  which  it  mast  even- 
tually occupy  without  any  assistance  of 
ours.  As,  however,  very  many  into  whose 
hands  it  is  likely  to  fall,  may  be  influenced 
by  the  imposing  show  of  mathematical  in- 
vestigation, which  is  perhaps  remote  from 
their  habits  of  thought,  to  accept  the  new 
theory  which  is  quite  within  their  comprehen- 
sion ;  we  think  it  ouir  duty,  as  pioneers  to 
the  mechanical  public,  without  fear  or  favour, 
to  awartf  to  the  noble  author  of  the  work 
before  us  a  just  and  impartial  meed  of 
criticism  ;  and  more  especially  as  it  appears 
from  the  title-page  that  a  translation  of  the 
work  into  French  is  meditated ;  we  are  nn- 
wi'.ling  to  permit  an  impression  to  go  abroad 
among  our  ingeuioua  neighbours  that  the 
principles  of  Scientific  Naval  Architects  are 
the  principles  laid  down  in  Lord  Hobert 
Montagu's  volume.  We  coincide  with  our 
author's  opinion,  that  progress  in  the  art 
of  naval  architecture  must  be  looked  for 

from  the  combined  efforts  of  men  tif  idenee 
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and  men  (ff  prMeiia.  Many,  howereri 
afpire  to  be  eltued  among  the  former  whom 
we  wonld  eiclnde,— those,  for  initanoe,  who 
think  it  sufficient  to  propound  their  theories 
in  a  scientific  form,  without  much  care  whe- 
ther they  rest  on  a  solid  foundation.  With 
the  man,  for  instance,  who  tells  as  positiTely 
that  a  parabola  is  the  proper  form  of  midship 
section,  or  a  qfeloid  of  a  water  line,  or  of  any 
other  section  of  a  Tessel,  without  deigning 
to  offer  any  other  reason  for  this  prefereoce, 
than  that  the  parabola  and  cycloid  are  regn* 
lar  figures,  and  who  then  plumes  himself  on 
the  scientific  progress  naval  architecture 
has  made  under  his  hands  we  hsTO  nothing 
whatcTer  in  common. 

The  proTioce  of  the  man  of  science  is  to 
examine  carefully  the  fiieti  with  which  the 
man  of  practice  furnishes  him  ;  that  he  may 
make  them  by  the  true  process  of  induction, 
the  basis  of  a  correct  theory,  which  may 
serre  to  guide  the  constructor  of  ships  in 
his  subsequent  plans  ;  to  warn  him  off  the 
shoals  and  quicksands  of  error,  and  pilot  him 
safely,  if  possible,  into  the  hsTen  of  truth. 
But  a  theory,  howerer  imposing  in  itself,  is 
utterly  worthless  unless  it  iniwpret  the 
facts  presented  by  observation  and  expe- 
rience, and  for  this  reason  we  believe  that 
the  true  interest  of  both  demand  the  closest 
union  between  the  practical  and  scientific 
sections  of  the  profession. 

It  is  time,  however,  that  we  apply  our- 
selves to  our  design,  which  is  to  dissect  the 
theory  propounded  in  the  volume  before  us. 
We  shall,  then,  lay  before  our  readers  some 
specimens  of  the  mode  in  which  the  «iaMe- 
maiieal  probUnu  which  the  subjeol  presents 
have  been  treated. 

Our  author  seems  to  labour  under  a  mil - 
taken  impression,  that  it  is  the  received 
opinion  among  the  scientific  members  of  the 
profession,  that  the  water  displaced  by  ves- 
sels in  forcing  their  passage  through  the 
deep  escapes  in  the  direction  of  water-lines. 

It  is  true,  that  few  theorists  have  ventured 
on  any  absolute  statement  as  to  the  direction 
which  the  escaping  fluid  takes ;  the  reason 
for  which  is  to  be  sought  in  the  known  dif- 
ficulties which  surround   the  subject:  al- 


though perhaps  Mr.  Scott  Rnasdl'i  wave 
theory  may  possibly  be  considered  as  an  ei- 
ception. 

Now,  if  we  could  discover  beforehand  in 
exactly  what  lines  a  vessel  would  divide  the 
water,  one  of  the  greatest  difficulties  of  actea- 
tific  naval  architecture  would  be  removed. 
We  might  then  endeavour  to  make  thoae 
lines  as  fine  and  convenient  as  pooible ; 
and  it  is  just  this  discovery  which  our 
author  flatters  himself  that  he  has  made.  liMd 
Rober  Montagu  persuades  himself  that  the 
water  escapes  along  lines  on  the  ship'a  sur- 
face, to  which  he  gives  the  name  of  E^vidlng- 
lines.  These  are  "  curves  of  double  curva- 
ture, which  cut  the  vertical  sections  of  the 
ship's  surface  at  right  angles."  Why  they 
should  cut  the  vertical,  rather  than  any 
other  sections  at  right  angles,  we  are  not 
informed.  Thcrcosofit,  however,  why  tiie 
partidea  of  fluid  should  take  the  direction 
of  Dividing-linea  are  stated  to  be  thete, 
"  1st.  It  is  natural  to  aoppose  that  tbey 
will  pass  along  the  body  of  a  ship  in  the 
same  direction  as  that  which  any  other  flat 
thing  would  naturally  take ;  as  a  tiiin  plank, 
for  instance."  *'  2nd.  The  ship's'aide  givea 
an  impulse  to  the  water,  which  impulse  ia 
normal  to  the  surface  of  the  side  at  that 
pohit;  and  therefore  the  plane  in  which 
the  directions  of  the  impulses  from  two 
adjacent  pointa  must  be  contained,  must  of 
necessity  cut  at  right  angles  the  sorfaoe  of 
the  ship's  sides  between."  3rd.  We  have 
"  the  philosophical  principle,  that  Nature 
performs  every  thing  with  the  leaat  effort ; 
and  floids  in  motion  between  two  points 
on  any  surface  will  take  the  shortest  line  on 
that  surfiMC.  Now,  the  Dit iding-line  is  the 
shortest  line  that  can  be  drawn  on  the  aur- 
face  of  a  vessel  from  any  point  on  the  atea- 
post  to  the  stern." 

Now,  what  fair  analogy  can  be  dmwn 
between  a  plank  and  the  particles  of  an  im* 
pinging  fluid  ?  The  former  may,  indeed,  be 
made  to  pass  along  the  aur&ce  in  the  direc- 
tion supposed ;  nor  would  it  be  difficult  to 
make  it  take  other  directions  ;  but  from  tlie 
rigid  connection  of  its  parts,  the  motion  of 
each  particle  ia  necessarily  and  twnrfiafsfy 
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affected  by  the  motions  of  all  the  others.  On 
the  other  hand,  the  particles  of  a  fluid  so 
impinging  will  have  a  relative  motion  among 
tkemeelvei,  which  materially  alters  the  case. 
A  line  of  particles  occupying  the  same  spsoe, 
and  of  the  same  form  with  the  supposed 
plank,  will  not,  after  impact,  occupy  the 
same  space,  or  he  of  the  same  form,  as  the 
plank  when  it  is  made  to  pass  along  the 
Tessel. 

The  illustration  which  is  here  introduced 
of  clinker-built  boats  is  hardly  to  Che  point. 
All  that  may  fairly  be  inferred  from  the  ob- 
■erred  facts  is,  that  the  wster  does  not  escape 
in  such  a  manner  as  to  produce  an  upward 
pressure  on  the  "  land  "  of  the  plank,  the 
edge  of  which  our  author  supposes  to  be  a 
dif  iding  line.  But  why  should  it  not  take 
a  direction  having  a  more  decided  dip  than 
the  **  land  ?  "  There  would  be  no  more  re- 
sistance offered  by  the  **  land  "  to  the  escape 
of  the  water  in  the  one  case  than  the  other. 

The  second  and  main  reason  is  not  much 
more  satisCsetory.  The  connection  between 
the  plane  in  which  the  impulses  of  two  con- 
•ocutiTe  particles  He,  and  the  direction  in 
which  such  particles  will  most  readily  escape, 
must  be  established  before  we  can  accept  the 
oondusion  of  our  author. 

We  can  discoTcr  no  physical  reason  why 
a  particle  should  escape  in  a  direction  indi- 
cated by  the  intersection  of  oonsecntive  nor- 
mals (which  is,  in  fact,  what  is  auerted  by 
liord  Robert  Montagu,  at  least  in  his  state- 
ments) ;  and  in  this  case,  since  there  are  two 
•sch  directions  at  right  angles  to  one  an- 
other, to  which  of  these  will  the  particle  give 
the  preference ;  and  why  ?  We  shall  here- 
aiter  give  a  more  solid  reason  for  believing 
that  a  particle  would  have  a  tendency  to 
oioape  along  a  line  of  curvature ;  but  then 
our  oondusion  will  be  exactly  opposite  to 
Lord  Robert's. 

The  **  philosophical  prindple"  alleged  ss 
the  tUrd  reason,— viz.,  that  known  as  the 
« *  prindple  of  least  action,"— we  admit  in  full 
force.  Tlie  application  made  of  it  in  the 
present  case  we  do  not  so  readily  allow.  We 
are  told,  that  the  dividing  line  is  the  ekortett 
dUtttncc  between  a  point  on  the  stem-post 


and  the  stem,  and  that  a  particle  will  neces- 
sarily take  that  path. 

This  is  a  somewhat  vague  and  hasty  oon- 
dusion. Had  the  question  been  stated  thus : 
A  partide  will  take  that  path  which,  under 
aU  the  conditiona  to  wMch  it  ie  euljeeted, 
mnder  the  action  qf  all  the  forcee  hy  which 
it  ie  solicited,  is  that  of  least  resistance  or 
least  effort,  we  should  not  have  disputed  it. 
At  page  126,  a  cycloidal  curve  is  proposed 
as  a  type  of  the  form  of  dividing  lines :  and 
this  preference  is  based  on  the  fact,  that  the 
cydoid  is  the  curve  of  quickest  descent  from 
-one  point  in  space  to  another.  But  in  this 
latter  case,  the  cydoidal  form  of  the  brachy- 
stochron  arises  from  the  nature  of  the  force 
to  which  the  falling  body  is  subjected ;  viz., 
of  invariable  intensity  snd  of  fixed  direction. 
To  establish  an  analogy,  it  ought  to  be  shown 
that  the  retultant  force  acting  on  a  partide 
of  disturbed  fluid  is  of  the  same  nature. 
Has  this  been  done  ?  We  trow  not.  The 
analogy,  then,  completdy  fdls. 

To  place  this  matter  in  a  clearer  point  of 
view,  let  us  consider  some  of  the  drcum- 
stances  in  which  a  particle  of  the  impinging 
fluid  is  placed. 

Let  us  first  suppose  that  there  is  an  equal 
amount  of  opposition  to  the  escape  of  a 
partide  in  all  directions.  The  partide  then 
impinging  in  a  certain  definite  direction  (at 
firat  horizontal),  and  with  a  certain  velocity, 
would  (if  permitted)  rebound  from  the  ves- 
sel's side  in  a  direction  lying  in  the  same 
plane  with  the  direction  of  impact,  and  the 
normal  at  the  point  of  impact  with  a  vdo- 
dty  depending  on  that  of  impact — the  elas- 
tidty  between  the  ship's  side  and  the  par- 
ticle of  fluid  and  the  friction.  Since,  then, 
the  normal  is  generally  inclined  downwards, 
the  rpfleoted  partide  will  have  a  downward 
direction.  The  particle,  however,  will  not 
be  able  to  escape  thus ;  the  fresh  particles 
crowding  up  will  destroy  its  hmrixontal  velo- 
dty,  and  again  make  it  impinge  against  the 
ship's  side,  where  the  same  process  goes  on 
as  before.  The  vertical  velocity  (on  our 
present  supposition)  is  undestroyed,  and  the 
partide,  therefore,  will  take  a  direction  in 
the  main  inolining  downwarde  until  it  passes 
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the  greatest  transrene  seetioOf  when,  from 
other  eauieg,  it  will  have  a  tendency  to  rite. 
For  there  will  be  least  presiQie  evidentlj 
where  the  greatest  amount  of  flnid  has  been 
removed,  that  is  at  the  broader  part  of  the 
Tessel  at  the  load-water  line.  This  reason- 
ing proceeds  on  the  supposition  that  there  is 
an  equal  opposition  to  the  escape  of  a  parti- 
cle in  all  directions.  This,  howeTer,  is  by 
no  means  the  case. 

Suppose  a  number  of  particles  just  im- 
pinged on  by  a  vessel  in  motion :  if  these 
were  annihilated  (which  the  ordinary  theory 
of  resistance  supposes) ,  each  succeeding 
group  of  particles  occapyiog  the  same  posi- 
tion  would  impinge  in  the  same  way.  In 
consequence,  however,  of  their  definite  bnik, 
they  will  impinge  on  the  particles  in  their 
immediate  neighbourhood;  and  a  succession 
of  shocks  in  the  direction  of  the  vessel's  mo- 
tion will  be  communicated  from  one  to  an- 
other, gradually  becoming  weaker  until  they 
will  cease.  Thus  a  wave  in  front  of  the  vessel 
will  be  produced.  Now  the  particles  thus 
coming  up  to  impinge  on  the  vessel's  side 
will  evidently  have  the  letui  tendency  to 
crowd  or  produce  an  increase  of  density  (if 
the  fluid  were  compressible)  where  there 
is  greatest  de/ieetion  from  the  tangent  line, 
thaa  is  in  the  direction  of  greatest  curva- 
ture. Where  this  tendency  is  least,  there 
will  be  leaet  increase  of  pressure,  and  there- 
fore the  least  opposition  to  the  motion  of  a 
particle.  Hence,  coeteris  paribtts,  a  particle 
will  have  a  tendency  to  escape  in  the  direc- 
tion of  greatest  curvature,  or  taking  in  its 
whole  ooun e  that  line  0/  curvature  which 
corresponds  to  the  intersections  of  consecu- 
tive normals  where  the  curvature  is  greatest. 
Now  since,  from  the  usual  shape  of  vessels, 
this  line  of  curvature  is  very  nearly  vertical, 
and  nearly  coincides  with  a  transverse  sec- 
tion, a  particle  of  flaid  would  evidently  have 
a  tendency  to  escape  directly  under  the  body 
of  the  vessel.  Lord  Robert  Montagu's 
dividing  line  would  coincide  more  with  the 
line  rf  least  curvatore,  in  which  there  would 
be,  from  this  cause,  the  least  tendency  of 
the  partide  to  escape.  On  the  only  ground , 
then,  which  he  assumes,  we  conclude  that  a 
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particle  will  choose  a  path  nearly  at  rigbt 
angles  to  that  whieh  he  thinks  be  baa  estab- 
lished. 

But  this  is,  after  all,  only  a  tendency,  and 
therefore  we  must  consider  it  only  as  one 
force  of  several  soliciting  the  particle.  An- 
other force  will  evidently  be  ealiod  into 
play,  arising  from  the  tendency  of  the  par- 
ticles to  rash  towards  those  parts  where  the 
vessel  has  displaced  the  water,  and  would 
have  produced  a  racuum  but  for  this  ten- 
dency of  the  water  to  rush  in  and  fill  it  up. 
This  tendency  may  be  mestured  in  the  ease 
of  any  particle,  by  a  force  urging  it  with  an 
intensity  and  in  a  direction  depending  im> 
mediately  on  the  poaition  of  greateat  vacuum 
which  would  be  produced  were  it  not  filled 
up — and  that  in  ships  of  ordinary  shape  is 
at  the  water  line,  where  they  are  fullest. 
The  effect  of  this  force,  therefore,  must  be 
in  some  degree  to  counteract  the  other. 

To  these  forces  we  must  add  that  of  gra- 
vity,  which  increases  the  pressure  as  the 
depth  below  the  surface  increases,  and  also 
the  resistance  on  the  particle  arising  from 
impact  against  the  vessel's  side,  which  will 
be  equal  and  opposite  to  the  resistance  of 
the  water  against  the  vessel's  side,  on  the 
common  assumption,  and  may  therefore  be 
taken  as  very  approximately  varying  as  tbe 
square  of  the  normal  velocity.  Further  ;  all 
these  forces  can  only  be  conceived  aa  modi- 
fying  the  velocity  the  panicles  already  have 
relatively  to  the  ship :  for  although  the  par- 
ticles are  at  first  at  rest,  and  the  vessel  moT- 
ing ;  the  relative  velocity,  which  alone  la  here 
to  be  considered,  is  the  same  on  the  contrary 
supposition. 

Hence,  on  the  conditions  whieh  vre  have 
imagined,  and  which  do  not  differ  rery  mate- 
rially from  those  which  actually  exist;  to 
obtain  the  path  of  a  particle  along  the  surface 
of  the  ship,  we  should  haye  to  solve  a  prob- 
lem in  the  calculus  of  variationa  of  no  ordi- 
nary difficulty,  to  say  nothing  of  our  igno- 
rance of  the  amount  of  the  forces  which  we 
have  supposed  soliciting  the  particle  along 
the  line  of  greatest  curvature,  and  towards 
the  stern  where  there  is  a  tendency  to  create 
a  vacuum. 
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Whether  the  problem,  in  the  fonn  we  have 
proposed  it,  will  ever  reoeive  a  complete 
solation  is  more  than  we  can  venture  to 
assert ;  hut  this  is  Tery  certain,  that  Lord 
Robert  Monta^'s  conception  of  it  is  ex- 
tremely erroneoos,  his  analogies  unfounded, 
and  bis  conolnsions  based  on  no  solid  foun- 
dation. 

It  is  well  desenring  of  consideration 
whether  the  end  to  be  attained  by  the  solu- 
tion of  this  problem  may  not  be  resched  by 
some  other  and  simpler  means.  Whether, 
for  inst&ncei  it  be  not  easier  to  deal  with  the 
whole  wave  produced  by  the  motion  of  the 
Tessel,  not  troublini^  ourselyes  with  the  rela- 
tive molione  of  the:  particles  of  fluid  in  it, 
and  hence  draw  ronclasions  of  great  practi- 
cal, as  well  as  theoretical,  importance  to 
ship-building.  Here,  too.  the  theorist  must 
be  preceded  in  his  labours  by  the  eiperi- 
mentslist.  This  is  precisely  the  Tiew  of  the 
case  taken  by  Mr.  Scott  Rossell  In  his  ware 
theory,  which  may  be  shortly  ststed  as 
follows : 

Every  body  in  forcing  its  wsy  through 
the  water  throws  up,  as  we  hsTC  seen,  a 
wsTC  before  it.  The  escape  of  the  fluid  aft 
and  the  rushing  in  of  the  water  from  behind, 
CAuge  a  second  wave  diflering  in  form  and 
magnitude  from  the  first  wave.  To  the 
former  of  these  Mr.  Scott  Russell  giyes 
the  name  of  the  wave  of  translation,  and  to 
the  latter  that  of  the  wave  of  oscillation. 
When  the  motion  of  the  vessel  is  uniform, 
each  of  these  waves  will  take  a  uniform  and 
definite  shape. 

Suppose,  now,  a  vessel  with  a  certain 
form  cf  bow,  and  therefore  causing  by  its 
motion  a  certain  wave  of  translation  and 
oscillation  ;  if  the  form  of  the  vessel  abaft 
the  midship  section  be  accommodated  to 
that  of  the  wave  of  oscillation,  so  that  the 
latter  fill  up  eiactly,  or  nearly,  the  void 
which  would  be  produced  by  the  motion  of 
the  vessel,  it  ia  evident  that  the  buoyancy 
of  the  water  to  sustain  the  aft  side  of  the 
vessel  is  greater  than  under  any  other 
arrangement ;  and  since  a  great  part  of  the 
force  opposing  the  vessel's  motion  srises 
Ifom  the  diminution  of  buoyancy  aft,  this 
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is  in  a  great  measure  corrected,  and  the  whole 
resistance  so  far  diminished,  and  therefore 
the  Teasel  will  move  faster.  At  this  stage 
therefore  of  the  question,  we  can  draw  this 
important  conclusion — that  for  everff  Jbrm 
of  bow  there  is  one  corresponding  form  of 
stem  which  causes  the  least  resistance,  and 
therefore  the  greatest  velocity  in  the  ship* 
This  may  very  well  explain  the  cause  why 
Tassels  with  nearly  the  same  form  before 
the  midthip  eeetion  behave  so  differently; 
that  difference  being  due  to  their  dissimi* 
larity  in  form  aft. 

We  m\j  now  advsnce  a  step  further,  and 
seek  to  discover  that  form  of  bow  which 
produces  the  least  wave  of  translation,  or 
distributes  it  in  such  a  manner  that  it  shall 
not  be  wholly  effecti? e  in  retarding  the  ship ; 
since  the  larger  th\%  wave  is  immediately  in 
front  of  the  thipf  the  greater  may  be  sup- 
posed its  effect  in  retarding  it.  This  is  just 
what  Mr.  Scott  Russell  claims  the  credit  of 
having  done  in  the  wave  form  which  he 
proposes  for  the  bows  ;  and  by  joining  to  it 
the  corresponding  wave  form  of  stern,  he 
conceives  that  be  has  discovered  the  form  of 
least  resistance.  Whether  this  claim  be  well 
founded  or  not,  experience  alone  can  decide. 
The  principle  itself  on  which  he  has  pro- 
ceeded, we  believe,  is  important,  and  will 
eventually  produce  results  of  no  ordinary 
value  in  the  theory  and  practice  of  naval 
architecture.  It  may  not  be  out  of  place 
here  to  mention  the  fact  that  the  America^ 
which  beat  all  our  yachts  hollow  last  year, 
has  a  form  essentially  agreeing  with  the  wave 
form  ;  and  the  7Y/atita,  which  alone  made 
any  attempt  to  hold  her  own  against  the  Ame- 
riea  is,  or  rather  we  regret  to  be  obliged  to 
say  was,  built  on  his  own  principle  by  Mr. 
Scott  Russell.  Before  a  wind  there  waf  little 
difference  in  spred  between  the  America 
and  Titania;  on  a  wind,  the  America 
gained  an  easy  conquest  from  her  facility  in 
going  to  windward,  arising  not  so  much 
from  the  form  of  her  hull  as  from  other 
causes,  which  we  have  not  time  to  particu- 
larise here. 

We  now  dismiss  the  theories  of  Lord 
Robert  Montagu,  and  Mr.  Scott  Russell, 
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ai  regirdi  the  form  of  I'eAit  reiif  tanoe ;  and 
will  prooeed  to  lay  before  oar  readers  a 
specimen  or  two  of  Lord  Robert's  inaMe- 
tmatical  treatment  of  the  questions  whieh 
admit  of  such  investigation. 

We  were  much  strnck,  in  the  chapter  on 
StabQity,  with  the  result  at  which  onr  author 
arriTes,  differing  so  essentially  as  it  does 
from  that  of  Ealer  and  other  eminent  ma- 
thematicians. The  stability  of  the  ressel 
it  mnst  be  premised  is  measured  in  the 
ordinary  way,  and  is  of  the  natore  of  etmtU 
eat  and  not  Jynomico/ stability.  We  are  told 
that  the  metacentre  may  be  below  the  centre 
of  gravity  of  the  ressel,  and  the  eqnilibriam 
nerertheless  be  stable*  Now,  when  we  reflect 
that  a  vertical  line  through  the  Metacentre 
is  the  line  of  support— that  is,  the  direc- 
tion of  the  resultant  fluid  pressure  when  the 
vessel  is  slightly  inclined— it  is  evident  that 
if  this  line  intersect  the  vertical  line  through 
the  centre  of  gravity  in  the  upright  position 
hettno  the  latter  point,  the  moment  of  the 
fluid  pressure  will  act  to  increase  the  angle 
through  which  the  vessel  has  heeled,  and  so 
to  upset  it.  Until  this  argument  be  proved 
fallacious,  we  must  be  permitted  to  adheie 
to  Euler's  views  on  this  point 

Lord  Robert  Montagu's  mode  of  arriv- 
ing at  this  result  is  equally  strange.  He 
obtains  an  expression  for  the  vis  vtea  of  the 
yessd  in  the  following  form : 

and  it  is  assumed  that  the  equilibrium  is 
stable  or  unstable,  according  as  by^J^Ya 
is  positive  or  negative.  On  what  meohani- 
oal  principle  this  assumption  is  made,  we 
are  at  a  loss  to  conceive. 

One-half  of  the  vit  mea  is  a  measure  of  the 
whole  work  done  bjf  the  Joreees  but  gives 
us  no  immediate  means  of  ascertaining 
whether  the  pressure  of  the  fluid  acts  to 
bring  the  vessel  back  to  rest  or  to  make  it 
revolve  through  a  still  greater  angle.  Be- 
sides, if  anything  could  be  inferred  from  the 
expression  for  vie  viva;  why  should  the 
stability  depend  on  the  algebraic  sign  of  the 
term  involving  ^  ?  Yet,  our  autbor  unhe- 
sitatingly draws  thia  inference,  at  though  it 


were  formed  on  a  well-known  meehanioal 
principle  needing  no  Olostration  or  argument 
for  its  support. 

His  statements  with  regard  to  the  rise  and 
fall  of  the  centre  of  gravity  of  the  vessel 
are  muddy  in  the  extreme, — that  under 
some  circumstances  that  point  will  neiftber 
rise  nor  fall  admits  of  no  question.  But 
what  will  our  readers  say  to  the  foUowiag 
statement  ?  "  We  will  suppose  that  the 
solids  of  immersion  and  emersion  are  eqnalv 
so  that  6  (that  is,  the  centre  of  gravity  of  the 
vessel,)  neither  rises  nor  falls." 

Now,  neglecting  the  ^eei  ef  raeietamee 
in  increasing  the  fluid  pressure  wlien  the  vea- 
sel  heels  over,  and  the  resolved  part  of  the 
force  of  the  wind  vertically,— whieh  latter 
has  the  effect  of  slightly  incressiiig  the 
weight  of  the  vessel ;  the  solids  of  tmaier- 
eion  and  emereian  most  be  equal,  in  order 
to  maintain  an  equality  in  the  rertieal 
forces  acting  on  the  ship;  and  it  ia  this 
very  necessity  which  gives  rise  to  the  motion 
of  the  centre  of  gravity. 

Our  author  has  entirely  mistaken  the 
question  of  rolling,  which  demands  a  rvrj 
different  investigation  from  tiiat  which  he 
has  bestowed  on  it. 

He  also  servilely  follows  Ch^»man  u 
adopting  a  false  analogy  between  the  rolUng 
of  a  ship  and  the  motion  of  a  peadulam ; 
and  is  evidently  unacquainted  with  the  ad- 
vance  made  of  late  in  the  treatment  of  this 
question. 

At  page  88,  a  figure  is  introdnoedt  in- 
tended to  represent  the  conduct  of  two  ves- 
sels with  different  forms  of  midship-seetion. 
We  have  seen  something  very  like  this  in 
Fishboume's  "  Lectures  on  Naval  Aichitee- 
ture."  In  his  explanation  of  this  tgax^f  onr 
author  gravely  tells  us,  that  "  a  ship  of  great 
stability  oonsiantly  strains  to  keep  petpen- 
dicnlar  to  the  surface  of  the  water,"  that 
surface  being  not  horisontal,  but  the  in- 
clined sLrface  of  a  vrave.  Why  ahonld  It 
make  such  an  effort?  Do  the  foreea  aot 
perpendicular  to  the  force  of  the  wave,  or 
to  the  horison  ?  If  the  latter  be  the  casOt 
we  oonoeive  the  vessel  would  rather  atrain 
(if  stable)  to  keep  the  line  joining  the 
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eentres  of  gravity  and  of  digplacemenfi 
vertieai. 

We  shall  next  notice  a  new  method  of 
flnding  the  Resnltant  and  Centre  of  Lateral 
Resistance.  We  cannot  understand  whj 
this  question  shoold  be  separated  from  that 
of  Resistance  in  general,  which  is  treated  of 
farther  on.  And  as  far  as  we  can  penetrate 
the  author's  meaning,  his  new  method  seems 
to  ns  ntteriy  nnphilosophical.  His  object 
if,  if  we  understand  aright,  to  find  the  re- 
snltant and  direction  of  a  number  of  forces, 
which  acting  in  the  direction  of  the  normals 
to  the  surface  at  its  Tarioas  points,  are  none 
of  ihtm  parallel.  And  this  he  does  by  the 
simple  process  of  summation.  We  had 
always  supposed  it  necessary  to  resolve  each 
in  three  directions  mutually  at  right  angles, 
before  we  could  apply  any  process  of  sum- 
mation. But  though  he  were  right  in  his 
principle,  he  does  not  enlighten  us  as  to  the 
applicability  of  his  new  method,  which  we 
in  our  present  state  of  ignorance  must  de- 
cline to  accept. 

But  of  all  the  peeuliarities  of  the  volume 
before  us,  there  is  none  more  striking  than 
the  treatment  of  the  general  theory  of  re- 
aistance.  And  we  must  express  our  un- 
feigned astonishment  that  any  writer  in  the 
19th  century  using  philosophical  language 
in  the  sense  we  must  suppose  in  which  it 
is  usually  understood  among  philosophers, 
should  speak  of  water  as  an  elaeiie  fluid ; 
sensibly  compressible  at  moderate  depths, 
say  8  to  10  feet  below  the  free  surface,  of 
density,  and  varying  with  the  resistance  to 
the  vessel's  motion. 

The  experiments  by  Oersted  and  other 
great  physical  philosophers,  had  induced  us 
to  believe  it  settled  that  water  is  not  com- 
pressible in  a  sensible  degree  except  under 
enormous  pressures.  The  well-known  ex- 
periment of  sinking  a  bottle  filled  with 
water  to  a  great  depth,  with  a  very  slight 
depression  of  the  cork,  and  consequently 
diminution  of  volume ;  and  that  of  the  par- 
ticles of  water  confined  in  a  globe  of  gold 
ooxing  out  through  the  pores  of  that  metal, 
rather  than  yield  to  compression  when  the 
globe  was  flattened,  and  therefore  its  elasti- 


city diminished -^  these  experiments  we 
thought  were  familiar  to  every  tyro. 

But  Lord  Robert  Montagu  has,  it  seems, 
discovered  new  properties  of  water ;  but,  in 
the  absence  of  any  information  with  respect 
to  the  experiments  on  which  they  are  esta- 
blished, we  must  be  pardoned  if  we  adhere  to 
the  notion  that  water  is,  except  under  very 
high  pressures,  incompressible. 

In  developing  his  doctrine  of  resfstance, 
our  author  tells  us :— "  The  pressure  upon 
a  vessel  in  motion  consists  of  two  parts— 
(I.)  The  statical  pressure,  or  that  which  is 
exerted  equally  all  ofer  the  surface  when 
the  vessel  is  at  rest  (which  altogether  equals 
the  weight  of  the  vessel,  and  the  resultant 
of  which  acts  vertically  through  the  centre 
of  gravity) ;  and  (2.)  A  pressure  due  to  the 
velocity,  and  varying  with  the  inclination  of 
OB  (Lord  R.'s  dividing  line)  to  the  direc- 
tion of  the  motion  (that  is,  the  inclination 
of  OB  to  the  axis  of  ^r.)  The  direction  of 
tills  pressure  is  perpendicular  to  the  plane 
in  which  OB  lies,  and  which  is  in  a  tangent 
plane  to  the  surface  of  the  vessel."  In  other 
words,  the  direction  of  the  resistance  is  the 
normal  to  the  surface  (which  we  do  not  dis- 
pute), but  its  amount  depends  on  the  angle 
which  the  path  that  the  particle  is  obliged 
to  describe  makes  with  the  direction  of  inci- 
dence. Now  this  path  (if  its  exact  nature 
could  be  discovered)  is  itself  the  result  of 
several  causes  depending  very  much  on  what 
takes  place  ^fler  the  impact  on  the  veisel's 
surface  has  been  made,  and  on  the  motion 
of  other  surrounding  particles.  On  the 
ordinary  theory  (which  our  author  adopts  in 
every  respect  but  this),  the  amount  of  re- 
sistance depends  on  the  angle  between  the 
direction  of  impact  and  the  normal  to  the 
surface ;  and  since  this  impact  must  take 
place  before  the  subsequent  motion  of  the 
particle  along  the  dividing  line,  it  seems 
more  natural  to  conceive  that  the  latter  is  a 
consequence  (among  other  things)  of  the 
impact,  and  not  a  modifying  cause  of  it. 
The  resistance  must  depend  on  the  velocity 
with  which  the  particle  directly  strikes  the 
snrface~-that  is,  the  resolved  part  of  its  velo- 
city before  impact,  not  after,  in  the  direction 


tfo 
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of  the  normal.  There  are  many  Talid  rea- 
sons for  altering  the  law  of  resistance  as 
regards  the  power  of  this  resolved  velocity » 
with  which  it  varies ;  but  none  for  snpposing 
it  to  vary  according  to  any  power  of  the 
velocity  resolved  in  any  other  direction. 
Were  the  particles  which  successively,  strike 
the  vessel's  side  annihUatedf  there  is  every 
reason  to  believe  that  the  common  law  wotild 
be  strictly  trne  :  it  is  the  difficulty  thrown 
in  the  way  of  these  particles  escaping,  and 
the  increased  pressure  which  results  from 
this  cause,  which  makes  the  common  law 
erroneous.  We  do  not  see  how  our  author's 
assumption  helps  ns  over  this  difficulty;  nor 
can  we  discover  any  physical  reason  for  it. 

But  the  error  of  this  assumption  may  be 
easily  seen  from  a  very  simple  consideration. 
The  dividing  line  is  about  the  point  of  inci- 
dence a  tangent  line,  and  therefore  inclined 
at  90°  to  the  normal.  Snpposing,  then,  the 
direction  of  incidence,  the  normal,  and  the 
dividing  line  to  be  in  one  plane  (and  why 
should  they  not  ?) ;  if  0  be  the  angle  which 
the  direction  of  incidence  makes  with  the 
normal,  90**  +  0  is  the  angle  it  makes  with 
the  dividing  line>  and  ev'  oos'(9O°-i-0)«e9" 
sin'  B  the  resistance  according  to  our  author; 
which  would  involve  this  extraordinary  con- 
sequence, that  the  smaller  the  angle  of  inci- 
dence— that  is,  the  more  dibxct  the  impact 
the  less  will  be  the  resistance ;  and  if  the 
impact  be  direetf  the  resistance  vanishes !  1 1 
Credat  JudiBus, 

The  author  goes  on  to  tell  us : — "  If  there 
were  no  friction,  the  velocity  along  OB 
would  be  the  same  aa  the  velocity  with  which 
the  partides  impinge  (as  the  particles  have 
really  no  initial  motion,  there  is  no  motnen- 
ium  to  be  considered.*') 

The  former  of  these  statements  is  simply 
gr0iu$iou$;  the  latter,  viz.,  that  there  is  no 
momentmn  to  be  considered,  is  extraordinary 
enough.  If  there  is  impact,  there  must  be 
montenium;  and  it  matters  not  at  all  whe- 
ther the  particles  are  really  at  rest  and  the 
vessel  impinges  on  them,  or  the  vessel  be  at 
rest  and  the  particles  of  water  impinge  upon 
it.  If  there  be  no  momentum,  what  be- 
come of  the  mutual  action  or  reaistanoe  ? 


We  commend  to  Lord  Robert's 
consideration  the  old  philosophical 
"  Bx  nihih  nihil  JU."  In  fact,  in  that 
we  are  fighting  about  shadows,  and  the  ?«■• 
sel,  instead  of  being  retarded,  most  go  oa 
moving  through  the  water  at  an  accelerated 
speed  till  its  velocity  become  infinite. 

That  we  sre  not  mistaken  as  to  our 
author's  meaning,  appears  from  a  statement 
on  the  109thpage,  where  he  says: — "Bat 
when  the  vessel  is  set  in  motion,  the  parti- 
cles of  water  would  meet  the  Teasel  with  a 
velocity  «,  suppose,  and  exert  on  a  unit  of 
surface  (supposing  it  perpendicular  to  the 
direction  of  the  vessel)  some  force 

where  p  is  not  a  moving  /orc€f  aa  there  ia 
no  momentum  to  be  considered.")  Now 
we  will  ask  the  anthor  one  simple  qoMtion : 
If  the  force  exerted  on  the  unit  of  snrCsce  be 
not  a  moving  force,  then  what  kind  of  foree 
is  it?  If  we  are  answered  that  it  ia  aa 
accelerating  force,  we  ask,  in  np/jf— ^^ 
there  be  an  accelerating  without  a  mOTing 
foree  ?  Lord  Robert  haa  evidently  fallen  into 
the  trap  which  catchea  so  many  youthinl 
mathematicians.  He  imaginea  that  there  are 
two  kinde  ofjbrce,  known  as  aectlcraiing 
and  moving  forces,  and  not  that  these  are 
merely  two  d^ereni  meaeuree  of  the  aaoie 
force — the  former  taking  into  aoooant  only 
one  of  ita  effeeta,  the  latter  ita  full  and  eees- 
plete  effect 

We  ahall  not  follow  the  investigatioa  far- 
ther, but  shall  only  remark  that,  in  the  final 
reault,  we  have  this  absurdity  presented  to 
us : — ^There  is  a  factor  of  the  form  1  -f  ^  B* 
where  ^  B  is  an  area,  and  therefore  of  two 
dimensions.  Hence  we  have  the  sum  of  two 
quantities— one  of  no  dimensiona,  and  the 
other  of  four  11!  It  is  as  though  we  added  a 
quarter  of  an  hour  to  a  pound  of  lead  1 1 1 

The  last  investigation  to  which  we  shall 
invite  attention  is,  that  of  the  relation  between 
the  angle  at  which  the  sail  is  set  and  the  lee- 
way  when  the  vessel  is  on  a  wind. 

The  impulse  of  the  wind  is  first  reeolved 
in  two  directions,^ vis.,  perpendicular  and 
parallel  to  the  keel;  the  resutance  of  th^ 
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il|iid  is  treated  in  the  same  F^y*  Thj^, 
qUIing  w  the  ifind,  0  the  apgle  it  piaj^ep 
with  the  fail,  B  the  whole  direct,  aqd  r  the 
whole  lateral  real^tancei  A  the  area  of  the 
aail,  and  ^  the  angle  at  which  the  sail  is  set 
to  the  fore  and  af(  line,  he  puts 
/L  Uf  sin'  0  COS.  ^-r 
and 

A 10  sin'  $  sin.  ^— B 
for  che  whole  resoWed  forces  acting  on  the 
vessel ;  and  calling  p  the  resultant,  and  ^ 
the  angle  of  lee-way,  he  pnts 

p  cos.  ^«  A  w  sin'  9  cos.  ^— r, 

p  sin.  ifr»A  «0  sin'  0  sin.  ^— R» 
and  obtalps  the  equation 

r  ^p  sin.  ^•- A  ts  sin.'  0  cos.  ^ 
R      p  COS.  ^—A  w  sill.' 0  sin.  0 

"  Bnt  p  must  he  exactly  eqnal  and  opposite 
tp  the  impnlse  of  the  wind  ojk  the  whole 
area  of  canTSSi  which  oui  A  sin.'  0,  whence 

r     sin,  j/  — COS.  ^  „ 
R     COS.  t|/ — sin.  ^ 
Hence  be  obtains  ultimately 


4S1 


v»a  A  tr  siB.f  0  eof.  ^  x  •— 

r 

V  r 
.•.—--— tan.  A." 

V  R         ^ 
And  he  ultimately  deduces  the  formula 

Tan-'i/z-jlcot.  ^, 

a  result  which  no  powers  of  ingenuity  could 
make  to  agree  with  hip  former  expression. 

Euier  has  inve»tigat"d  the  same  relation, 
and  his  result  is 

Tan.«^«^cot.  ^. 

How  are  these  results  to  bo  made  to  agree, 
or  which  are  we  to  prefer,  Lord  fL,  Mon- 
tagu or  Leonarfl  Buler  ?  Jjet  us  follow  on^ 
the  consequences  of  thif  investigation  a 
little  further.    Our  author  git es  as 


but 


-..-tan.^, 
—  -cot  ^, 


T«.  *-  A^i.  «"•  ■<'-'»«•  t 
e    cos.  yj/  —  sin.  yj/ 

We  haire  here  this  very  r^mtarkabh  way 
of  treating  forces,  tis.,  resolTing  them  all 
in  two  directions  at  right  anglea  to  one  an- 
other, aod  taking  their  differences  as  the 
resoWed  parts  of  their  resultant,  and  then 
taking  this  rf  sultant  as  equHl  and  opposite 
to  on$  fit  them,  via.,  the  effort  of  the  mimi  1 1 
Now  if  these  two  Ibrcas,  via.,  the  effort  of 
the  wind  snd  the  reeistanee  of  the  wster, 
have  a  resultant,  the  vessel  must  move  with 
an  accelerated  motion  in  the  direction  of  that 
resnltant ;  but  it  is  here  supposed  that  the 
motion  of  the  vessel  is  uniform ;  that  result- 
ant must  therefore  be  ztro,  and  not  equal 
and  opposite  to  one  of  its  components. 

N^t  sa^sfied  with  this  result,  our  author 
proceeds  to  obtain  another,  which,  being  in 
itself  a  somewhat  original  idea,  he  effects  in 
a  manner  equally  origmal  I 

He  says : — '*  Sfaice  the  velocity  in  any 
direction  varies  directly  as  the  impelling 
force  and  inversely  as  the  resistance, 


...  L-i, 

V 

that  is,  the  velocities  are  equal. 

We  may  also  ask  on  whst  mechanical 
principle  does  our  author  baae  his  assertion 
that  the  velocity  (supposed  uniform)  varies 
as  the  impelling  force  directly  and  the  re- 
sistance inversely  ?  If  this  be  true,  it  is  a 
flieie  mechanical  principle  ;  and  all  the  trea- 
tises on  this  science  must  be  written  <fe 
ttoeo. 

Belying  on  the  old  principle,  we  should 
have  said  that  when  the  motion  ia  uniform, 
the  impAUing  forne  and  the  resistance  are 
equal  and  opposit  u 

We  should  then  have 

Aw  sin.*  9  sin.  ^^R 

and  A  w  sin.'  6  cos.  ^-^r, 

-••     -^-COt.  ^; 

but  r—ee",  snd  R«-^>,  where  e  snd  if  are 
the  effective  planes  of  lateral  and  longitn- 
dinal  resistance.    Also, 


y 


'tsa.^, 


>a  A  «p  sin.'  6  sin  0  X  JL 

B 


^.eot  ♦-! 
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tan.*xi 
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Eoler'i  formula. 

We  now  take  leave  of  our  author.  It 
baa  canaed  na  deep  aorrow  to  expoae  errora 
of  ao  flagrant  a  character.  We  would 
much  rather  have  had  to  praise  where  we 
bate  now  bestowed  blame.  We  do  not 
wiah  to  deter  any  one  front  seeking  to  resp 
diftinction  in  the  field  of  aeience ;  but  we 


would  wiah  erery  one  to  know  that  it  ia  no 
easy  task  which  he  proposes  to  bimaelf ; 
and  that  no  one  has  a  right  to  Tentnre  tb«ra 
who  ia  not  prepared  to  hold  hia  own  againat 
all  comers.  We  would  wish  to  encourage, 
but  we  must,  aboTC  all  tbinga,  guard  jea- 
lously the  Temple  of  Truth.  Our  duty  to 
the  public  is  paramount ;  and  that  we  mnaC 
discharge  at  the  expense  of  friend  or  fbe. 
**  Amicus  Plato,  sed  magis  andca  Yeritaa. 


>f 


ON  IMPOSaiBLS    BaUATIONS. 

Sir,— I  beg  to  hand  you  for  pnblica- 
tion  the  accompanying  postscript  to  a 
letter  addressed  to  me  some  time  since 
by  Mr.  Robert  Hablbt,  now  of  Aire- 
dale College,  Bradford,  Yorkshire.  It 
oontains  the  discuasion  which  I  men- 
tioned at  p.  403,  of  the  54th  Tolume  of 
the  Mechanics'  Magazine,  I  reserve 
my  remarks  upon  it  for  another  oppor- 
tunity. 

I  am,  Sir,  yours,  &c., 

Jambs  Cockle. 

2,  Pamp-court|  Teiople,  Janaaiy27, 18d2. 
IMr,  Harley  to  Mr.  CoekU.  Feb.  5, 1851.] 

'^In  your  note  accompanying  the 
introductory  portion  of  my  paper  on 
Impossible  Equations,  you  express  the 
opinion  that  such  a  solution  as  that 
which  I  have  given  of  the  equation 

VT  •¥  vT+l—o, 

*  la  only  possible  where  the  roots  of  a 
given  equation  are  infinite  or  aero.' 
And  in  a  subsequent  note  (No.  1433, 
Mechanic^  Magazine^  p.  66),  you  say 
that  you  do  not  regard  the  preceding 


bt  bobbrt  hablbt,  Baa. 

equation  as  an  impossible  one.  I  pre- 
sume that  when  you  penned  the  notea  in 
question,  you  had  not  perused  the  latter 
portions  of  my  paper,  as  I  have  there 
given  the  roots,  in  terms  of  »,  of  seve- 
ral equations  like  the  foregoing,  and  yet 
I  think  you  will  admit  that  these  equa- 
tions are  impossible  ones.  Indeed,  it 
appears  to  me  that  we  could  never  with 
certaintv  pronounce  an  equation  to  be 
impossible  if  such  expressions  as  Uiose 
which  I  have  given  as  values  of  «,  in 
the  equations  just  referred  to,  be  ac- 
cepted as  roots ;  for  though  it  may  not 
always  be  an  easy  matter  actually  to  find 
such  expressions,  it  seems  to  me  to  be 
utterly  impossible  in  any  case  to  prove 
that  auch  expressiona  do  not  exiat. 

'<  The  foUowing,  I  think,  von  wiU 
regard  as  an  interesting  and  useful 
application  of  the  principles  which  I 
have  laid  down  to  be  observed  in  the 
solution  of  surd  equattona.  Mr.  MoorSy 
in  his  solution  of  Question  1812,  Ladg*e 
and  Gentleman*e  Diary  iot  the  present 
year  {vide  p.  58)  obtains  the  equation. 


h~9 


+     ,7. 


which,  solved  by  the  ordinary  method,  gives 

'^-^ and     ' 


-0..(A). 


r+r, 


r+r, 


Respecting  these  roots,  Mr.  Moors  remarks  that '  the  first  only  answers  to  the  eondi- 
tion  (A),'  and  that '  the  second  is  the  value  of  «  in 


a—* 


6-r 


-0, 


introduced  by  squaring  (A)  after  transposition.' 

"  I  will  now  give  you  my  solution.    The  equation  (A)  is  readily  put  under  tho 
form 


.9 

(.r,)« 


^/-r-^._  -l+ys/-Jlll-,-l»0; 


(*-*)' 
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or. 
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''You  perceive  that  the  foreign  root,  by  this  method,  is  excluded,  and  the  true 
root  is  determined  almost  as  easily  as  by  the  common  method. 

"  R.  H." 


LONGMAin  8  IMPBOYSMaMTS   IN  THB   SBPABATION   OF  SILYaE  AND    COPPBR  FBOM 

THKIB  OBIS. 


When  common  salt  and  minerals  con> 
taining  tilTer,  copper,  iron,  and  inlphnr  are 
mixed  (ogetber,  and  exposed  to  the  com- 
bined action  of  heat  and  atmoipheric  air, 
mntnal  decomposition  entnes,  with  formation 
of  sulphate  of  soda,  and  chloride  of  silver  and 
copper,  soluble  in  the  alkaline  solution 
thereof.  Mr.  Longmaid  has  fnrJier  dis- 
covered that  every  description  of  ore  con- 
taining silver  and  copper  might  be  treated 
with  great  advantage  by  various  modifica- 
tions of  these  processes,  and  the  silver  and 
copper  economically  obtained.  The  waste 
of  sulphur  aonually  destroyed  in  the  copper 
works  of  Great  Britain,  at  an  enormous  cost 
of  labour  and  coal,  was  stated  to  be  from 
60,000  to  70,000  tons  annually.  From  this, 
the  original  idea  was  to  manufacture  sul- 
phate and  carbonate  of  soda.  Taking  the 
metals  as  incidental  products  in  the  original 
process,  objections  had  arisen  to  its  applica- 
tion to  ores  rich  in  copper.  These  were 
now  obviated  s  and  the  period  was  confi- 
dentiy  looked  forward  to  when  it  would  be 
applicable  to  popper  ores  generally.  The 
chief  points  adduced  by  Mr.  Longmaid  are, 
the  complete  separation  of  silver  and  copper, 
and  also  lead,  when  these  metals  exist  in 
the  ore;  and  the  great  economy  of  the 
process,  whereby  the  sulphur  is  rendered 
available  for  the  manufacture  of  alkali.  His 
late  patent  refers  to  the  application  of  the 
process  to  ores  rich  in  copper  and  silver ; 
ores  containing  about  25  per  cent,  of  snl- 
phor,  and  from  5  to  10  per  cent,  of  copper, 
are  mixed  in  such  proportion  that  32  parts 
of  salphur  by  weight  are  added  to  100  parts 


of  common  salt.  The  mixture  is  ground 
safficiently  fine  to  pass  through  a  ten-hole 
sieve,  the  material  is  then  calcined  in  a  fur- 
nace of  four  or  five  beds,  commencing  at 
that  farthest  from  the  fire,  and  gradually 
being  advanced  by  stages  to  a  greater  heat ; 
the  charge  is  finished  at  the  bed  nearest  the 
fire;  the  calcined  mass,  which  is  called  sul- 
phate ash,  is  conveyed  to  suitable  vats,  in 
which  the  soluble  portions  are  dissolved, 
and  consist  of  sulphate  of  soda,  and  chlorides 
of  silver  and  copper.  In  the  rude  process 
of  smelting  copper  ores  as  at  present  prac- 
tised, the  sulphur  of  the  ore  is  not  only 
wasted,  but  a  considerable  degree  of  fuel 
and  labour  is  employed  to  destroy  this  valu- 
able product.  The  great  objection  which 
has  hitherto  retarded  the  introduction  of 
these  processes  into  the  copper-smelting 
works  arose  from  a  variety  of  causes.  It 
could  only  be  used  practically  on  a  large 
scale ;  the  copper-smelters  were  wedded  to 
a  practice  by  which  they  had  realised  such 
enormous  profits,  they  regarded  with  dis- 
trust schemes  whdch  tiiey  did  not  under- 
stand, and  they  had  a  foolish  prijudice 
against  becoming  alkali  manufacturers  ;  nei- 
ther could  the  ordinary  copper- works  be 
readily  converted  into  furnaces  and  appa- 
ratua  for  the  patent  proceases ;  but  the  as- 
tounding fact  that  the  smelters  are  destroy- 
ing property  to  an  extent  of  50  per  cent  on 
the  value  of  the  ore  in  their  present  opera- 
tions, must  sooner  or  later  force  these  im- 
provements into  general  use. — TYantaetianM 
Soe.  of  ArU.^29th  April. 
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TRK   LATE  WORKlffRNS'   8TRIKB — TH«    UPSHOT. 


The  pablio  know  that  the  Amalgamated 
Society  have  been  defeated,  but  they  do  not 
reckon,  or  are  not  informed  03  to  the  con- 
sequences.    Upwards   of  30,000/.    weekly 
have  been  lost  in  wages  daring  the  fifteen 
weeks'  strike,  by  20,000  skilled  operatirei, 
or  450,000/.  in  all.     It  is  a  modf  rate  calcu- 
lation which  places  the  loss  of  profit  and  the 
fixed  expenses  of  the  employers  at  the  same 
amonnt,  so  that  nearly  a  million  sterling  has 
been  deducted  from  the  fund  for  thepaymini 
of  wages,  by  the  agency  of  those  whose  great 
aim  was  artificially  to  raite  wages.   Another 
ostensible  aim  of  the  Executive  Council  wsi 
to  elevate  the  independence  of  the  operatives, 
and  to  "  rule  the  destinies  of  the  trade."  The 
result  of  their  stupid  and  blunderiog  machi- 
nationi  has  been  to  humiliate  them  far  below 
their  former  level,  by  eating  tlie  humble  pie 
of  the  Declaration ;  and  by  proclaiming  the 
shameless   Jesuit   doctrine   that   they    may 
sign  it,  and,   by  mental  reservation,  break 
the  faith   to  which  it  pledges  them.     But 
perhaps  tbe  most  pernicious  result  of  all  ha« 
been  that  the  operations  of  the  Executive 
Council  have  given  the  employers  leisure  and 
opportunity  to  place  their  establishments  on 
an  entirely  new  baiisy  reducing  wages,    get- 
ting rid  of  inferior  hands,   employing  la- 
bourers to  do  the   simple   work  that  was 
forftierly  given  to  skilled  hinds,  and  edu- 
cating a   new  and    much  cheaper  class  of 
workmen  to  discharge  the  duties  which  Vor- 
merly  were  tbe   perquisites  of  skilled  and 
highly-paid  handri.     This  is  so  universally 
the  case,  that  the  associated  employers  have 
for  some  time  had  their  establishments  in 
full  employment,  and  that  they  daily  turn 
away  hundreds  of  redundant  operatives,  who 
almost  beg  for  work,  and  who,  doubtless, 
will  very  soob  undersell  the  present  labour 
market,  and   perhaps  will  ultimately  beat 
down  the  rate  of  wages  to  the  Continental 
level.    The  most  obstinate  and  insolent  will 
be  the  most  severely  dealt  with.     It  will  be 
recollected  that  the  moulders  a^^fually  dared 
to  demand  the  dismissal  of  all  who  signed 
the  **  Declsration,''  and  that  now  tbey  are 
the  most  obstinate  of  the  recusants.     Well, 
that  is  only  hastening  their  doom.     Messrs. 
Hibbert  and  Piatt,  who  employ  1,650  ope- 
ratives, have  occcupied  their  fifteen  weeks' 
leisure  in  perfecting  the  most  ingenious,  but 
entirely  successful  apparatus   for  mouldinj^ 
castings,  without  the  use  of  skilled  moulders 
at  all;  and  so  cheap  and  complete  is   tbe 
work  turned  out  by  this  method,  that  all 
other  engineers  will  be  eompelUd  to  adopt  it, 
from  total  inability  to  sustain  competition 
with  it  by  the  continuance   of  the  present 


system  of  the  application  of  manual  laboiir 
to  the  same  class  of  prodneCion.    For  all 
ordinary,   that  is,  for  nine-tenths   of    tbe 
purposes  for  which  castings  are  required, 
I  he  moulders  will  be  absolutely  superseded ; 
just  88,  during  a  former  strike,  Mr.  Pair- 
bairn  and  his  apprentices  (driven  by  neoes- 
Btty,  the  mother  of  invention,)  devised  tbe 
planing  machine,  which  cashiered  the  rery 
men  whr^  <  -^d  been  the  most  troublesome, 
and  had  ..^tn  the  chief  promoters  of  tbe 
turn-out.     Last  of    all,  this   hair-brained 
mutiny  has  drained  dry  the  exchequer  of  the 
Amalgamated  and  Moulders'  Societies ;  aad 
so  impoverished  ihem  that,  were  the  em- 
ployers at  present  inclined  to  be  tyrannical 
or  revengeful,  tbey  could  virtually  do  what- 
ever they  please  with   tbe    operatiTei,  fo 
utterly  have   they  stripped   themselves  of 
their  resources.     The  fact  is,  that  crooked 
means  can  never  ultimately  serve  an  honest 
cause.    Tbe  Unionists  had  no  right  to  make 
legal  and  illegal  shops— to  persecute  kooly- 
sticks — to  demand  the  dismissal  of  labourors 
seeking    employment    and    promotion,  as 
every  free  Englishman  is  entitled  to  do — to 
prohibit  tbe  setting  of  unskilled  men  to  the 
unskilled   work  of  planing  machines^ to 
restrict  the  number   of    apprentices  ^  to 
threaten  to  strip  every  provident  man  of 
his  whole  savings  if  he  worked  over-time  or 
by  the  piece — to  set  pickets  and  spies  in 
every  fsctory— to  procure  returns  from  erery 
shop   weekly  of  the  names  and  wages   <^ 
every  hand  employed,  in  the  Tiew  of  forcing 
non-society  men   into  the  Trades'  Union, 
challenging  the  rate  of  wages,  setting  appren- 
tices against  their  masters,  and  prerenting 
all  non-unionists  from  getting  employment. 
To  protect  themselves  from  these  practices, 
and  the  intimidation,  underhand   persecn- 
tion,  and  open  violence  by  which  they  were 
enforced,  25.000  men  have  sheltered  them- 
selves under  the  protection  of  the  Declara- 
tion, and  have  become  so  powerful  that  they 
have  fairly  turned  the  tables  on  the  Amalga- 
mated  Society,   and  aetmalfy  tkreaitm  !• 
leave  any  employer  who  admitt  a  uforkwum 
to  hit  eelablithment  witbottt  kavmy  ti^mtd 
the  Declaration.     Such  has  been  the  abor- 
tive folly  and  the  suicidal  mischief  of  the 
proceedings  of  the  Untrnists.    As  yet  the 
Association  of  employers  is    only  partial, 
and  will,  having  attained  its  object,  probably 
be  dissolved  in  the  natural  course  of  things; 
its  members  universally  declaring  that  their 
establishments  have    gained   immeasurably 
by  the  strike,  in  order,  peaceableness,  pnne- 
tuality,  and  productiveness. — Weekly  Ust- 
pateh. 
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Antoinb  DoiciNiauB  Sisco,  of  Slongb* 
For  improvements  in  the  tnanu/aeture  of 
ehainSt  and  in  combining  iron  toith  other 
metal  applicable  to  euch  and  other  manufaC' 
tures.     Patent  dated  NoTomber  15,  1851. 

Th<>se  improTements  consist  in  forming 
the  links  of  chains,  and  also  anchors,  pnU 
leys,  and  other  articiCS  where  great  strength 
is  required,  of  a  series  of  layers  or  laminae 
of  iron,  or  iron  and  steel  bound  or  soldered 
together. 

For  the  purpose  of  forming  the  links  of 
chains,  the  patentee  employs  a  ribbon  or 
strip  of  iron,  or  two  strips,  one  of  iron  and 
one  of  steel,  which  he  winds  ronnd  a  mould 
of  the  exact  form  of  link  required,  and  to 
any  desired  thickness,  and  then  secares  by 
binding  with  wire,  or  by  soldering  so  as  to 
prevent  the  ends  of  the  ribbon  ft'om  slip- 
ping. The  apparatus  which  he  employs  for 
the  pnrpose  of  forming  the  links  is  so  con- 
structed as  to  admit  of  the  link  in  process 
of  formation  being  passed  through  that  con- 
stituting the  end  of  the  chain,  so  as  to  form, 
when  completed,  a  perfect  part  of  a  chain, 
and,  by  adding  link  to  link  in  this  manner, 
any  required  length  may  be  produced.  The 
links  may  also  be  riveted  instead  of  being 
soldered  or  bound  round  with  wire.  The 
patentee  also  constructs  chains  by  making 
the  links  of  a  series  of  flat  pieces  suitably 
shaped,  which  he  connects  together  accord- 
ing to  any  required  thickness  or  strength  of 
chain  by  rivets  or  by  soldering.  The  shells 
of  pulleys  are  also  made  in  a  similar  man- 
ner.— In  constructing  anchors  the  patentee 
employs  a  series  of  plates  of  metal,  which 
he  bends  to  the  form  of  the  shank  and 
flakes,  and  unites  by  soldering  in  a  bath  of 
molten  lead,  using  borax  as  a  flux  in  every 
case. 

Care  must  be  taken  that  the  snrfsoe 
of  the  plates  of  which  the  anchor  is  com- 
posed is  clesned  from  impurities  before  im- 
mersion in  the  solder. 

Claim. — The  modes  described  of  mann- 
factoring  chains,  and  of  combining  iron  with 
other  metal  applicable  to  such  snd  other 
manufactures. 

Pierre  Erard,  of  Great  Marlborough- 
street,  pianoforte  -  maker.  For  improve' 
ments  in  pianofortes.  Patent  dated  Novem- 
ber 15,  1851. 

These  improvements  comprehend-— 

1.  A  mettiod  of  arranging  the  strings  of 
pianofortes  so  as  to  produce  on  the  sound- 
ing-board  an  equal  pressure,  both  in  an  up- 
ward and  downward  direction,  and  so  also 
that  the  sounding  part  of  all  the  strings  shsU 
lie  in  the  same  plane,  which  has  not  been 


hitherto  managed  when  the  pressure  on  the 
sounding-board  has  been  equalized.  This 
the  patentee  efiects  by  passing  each  of  the 
wires  through  holes  in  three  studs  attached 
to  the  bridge— the  holes  in  the  centre  studs 
being  made  either  at  a  higher  or  lower  level 
than  those  in  each  of  the  other  studs,  so  as 
to  cause  the  wires  in  passing  through  tho 
studs  to  make  an  angle  with  the  bridge,  and 
thus  either  exert  an  upward  or  downwsrd 
pressure  on  the  sounding-board.  By  placing 
the  studs  so  as  to  make  every  alternate  wire 
at  the  reverse  angle  to  that  immediately  next 
it,  the  pressure  on  the  sounding*  board  will 
be  exactly  balanced. 

2.  An  arrangement  for  tuning  the  wires 
of  pianofortes.  The  ends  of  the  wires,  after 
passing  round  screws  the  heads  of  which 
keep  them  from  rising,  are  attached  to  slides 
moving  in  guides  on  the  wrest  plank ;  and 
these  slides  are  actuated  by  screws,  the  turn- 
ing of  which  in  either  direction  tightens  or 
slackens  the  wires  accordingly. 

3.  An  improved  construction  of  hammer- 
butt  for  **  Erard's  patent  action,"  in  which 
a  regulating  screw  is  introduced  at  the  ham- 
mer centre. 

Claude  Francois  Tachet,  of  Paris, 
mathematical  instrument  maker.  JPbr  im- 
provements  in  preparing  wood  to  prevent  its 
warping  or  shrinking.  Patent  dated  No- 
vember 15,  1851. 

The  ordinary  method  of  preparing  wood 
to  prevent  its  warping  or  shrinking,  is  to 
employ  two  or  more  thin  pieces  which  are 
united  together  with  the  grain  laid  cross- 
wise, by  means  of  glue  or  liquid  cement, 
but  this  mode  only  partially  answers  its  in- 
tended purpose,  as  glue,  or  cement,  applied 
in  a  liquid  state  is  always  liable  to  be  affected 
by  a  moist  atmosphere,  and  the  expansion 
produced  thereby,  and  the  subsequent  un- 
equal contraction  in  drying  causes  a  certain 
amount  of  warping.  Now  the  object  of  the  pa- 
tentee is  so  to  unite  pieces  of  wood  together, 
as  to  render  them  independent  of  atmosphe- 
ric influences,  and  this  he  effects  by  em- 
ploying the  cement  in  a  dry  and  powdered 
state,  and  applying  heat  to  the  exterior  of 
the  pieces  of  wood  to  be  united,  so  as  to  ef- 
fect the  melting  of  the  cement  by  trans- 
mission. The  cement  which  the  patentee 
employs  is  gum  lac,  alone  or  in  combina- 
tion with  other  materials.  This  he  reduces 
to  a  powder,  and  sprinkles  evenly  over  the 
surface  of  one  of  the  pieces  of  wood  to  be 
united.  He  then  lays  the  other  piece  of 
wood  on  the  cement-covered  surface,  and 
repeats  the  process  of  sprinkling  cement  snd 
applying  thicknesses  of  wood  according  to 


436 


EN0LI8H  BPECIFICATIONS  ENBOLLED  DUBIKG   THE   WEEK. 


the  ultimate  required  thickness  to  be  pro- 
duced. He  then  clamps  the  pieces  of  wood 
together  and  applies  sand  heated  to  about 
300*^  centrigrade  to  the  exterior  surfaces, 
and  continues  this  application  of  heated 
sand  until  the  cement  is  melted,  when  the 
Mud  is  removed  «nd  the  air  admitted  to  cool 
the  wood  and  set  the  cement.  When  quite 
eold,  the  prepared  wood  is  removed  from 
the  damping-press,  and  may  then  be  applied 
to  any  useful  purpose.  The  patentee  de- 
■eribes  an  arrangement  of  apparatus  for 
sprinkling  the  cement  and  for  heating  snd 
applying  the  sand  to  be  employed  for  melt- 
ing the  same — and  claims, 

1.  The  application  of  an  adhesive  sub- 
stance in  a  state  of  powder  between  the 
surfaces  of  shuts  or  pieces  of  wood  to  be 
united,  and  the  softening  and  fusing  the 
same  by  the  application  of  transmitted  heat 
through  the  thickness  of  the  wood  for  pre- 
weniaK  the  same  from  warping  and  shrinking. 

2.  The  application  of  the  apparatus  for 
effecting  the  sprinkling  and  fusion  of  the 
adhesive  matter. 

3.  The  apparatus  for  filling  the  boxes  or 
drawers  with  heated  sand. 

WijLLiAM  Chablxs  Scott,  of  Camber* 
well,  gentleman.  Far  certain  improvement* 
m  the  eonitmetion  of  omm^ueei  and  other 
fmblie  end  jtrioaie  elirriagee.  Patent  dated 
November  15,  1851. 

These  improvements  are  exemplified  in 
their  application  to  an  omnibui.  The  internal 
acats  are  divided  into  separate  sittings,  the 
number  of  which  will  be  varied  according  to 
the  sixe  of  the  vehiele.  The  partitions  be- 
tween the  sittings  and  the  framing  of  the 
body  constitute  a  complete  structure,  which 
for  lightness-sake  is  made  of  iron  work,  and 
the  outside  panelling  is  attached  thereto* 
The  panelling  at  the  back  of  each  sitting  is 
curved  outwards,  to  give  as  great  an  amount 
of  room  inside  as  possible,  and  the  glasses 
of  the  vehicle  are  nuuie  of  similarly-curved 
ahape.  A  double  flooring  is  provided  to 
afford  protection  to  the  feet  of  the  passen* 
gers  when  persons  are  entering,  and  ventila- 
tion is  secured  by  a  pipe  with  a  bell-shaped 
mouth  exposed  to  the  air,  being  carried 
•long  the  interior,  the  air  entering  the 
mouth  of  the  pipe,  and  being  distributed 
through  the  vehicle.  The  ascent  to  the 
roof- seats  is  accomplished  by  means  of  a 
step-ladder  provided  at  the  binder  part  of 
the  omnibus,  above  the  conductor's  foot- 
board, and  a  railing  is  carried  along  the  roof 
in  front  of  the  seats,  to  give  support  to  per- 
sons ascending,  and  while  passing  to  a  seat. 
8ueh  of  the  above  improvements  as  are  ap- 
plicable  may,  the  patentee  says,  be  adapted 
to  other  decriptions  of  public  vehicles,  and 
to  private  carriages. 


C/aim.— The  combination  of  parts  set 
forth  and  described,  as  regards  tl)Ose  por- 
tions which  constitute  what  is  technically 
called  the  *'  body  "  of  the  vehicle— that  is 
to  say,  the  arrangement,  general  figure,  and 
mechanical  construction  of  the  passengers' 
seats,  and  the  double  floor  for  the  protection 
of  the  feet,  individually  and  generally,  in 
their  combination  with  the  minor  conve- 
niences and  improvements  in  the  mode  of 
ventilation,  the  mode  of  communication  be* 
tween  the  passengers  and  the  conductor, 
and  between  the  conductor  and  the  driver  of 
the  vehicle  [not  particularixed],  the  mode 
of  ascending  to  the  roof-seats,  &c. ;  and 
this  in  their  forms  and  arrangements  respec- 
tively as  set  forth. 

Henry  BxseBMBn,  of  Baxter-house,  St. 
Paneras.  For  improvemente  in  producing 
ornamental  euffaeee  on  taoven  fabrice  and 
leather  t  and  rendering  the  eame  appUeable 
to  bookbinding  end  other  ueee.  Patent  dated 
November  19,  1851. 

The  firit  improvement  consists  in  orna- 
menting the  surface  of  woven  fabrics  by 
covering  the  same  entirely  with  bronxe  pow- 
der, and  then  stamping  or  emboesiog  the 
same.  The  woven  fabric  (which  is  preferred 
to  be  glazed)  is  stretched  on  a  table  or  flat 
surface,  and  damped,  in  order  to  render  it 
adheaive,  by  softening  the  dressing  ;  the 
bronxe  powder  is  then  spplied,  and  the 
fabric  passed  between  heated  rollers,  by 
which  the  dressing  is  hardened  and  the  me- 
tallic powder  caused  to  adhere.  By  employ- 
ing one  polished  roller,  a  high  metalUe 
lustre  will  be  given  to  the  surface  of  the 
fabric.  It  is  then  in  a  fit  state  for  use,  and 
may  be  embossed  by  any  of  the  means  ordi- 
narily employed.  It  is  sometimes  necessary 
to  apply  a  lacquer,  and  when  this  is  done, 
the  application  is  made  after  the  fabric  has 
been  submitted  to  pressure,  but  previous  to 
the  embossing. 

The  eeeond  improvement  consists  in  pro- 
ducing ornamental  surfaces  by  printing  or 
msrking  thereon  a  aeries  ot  straight  or 
curved  parallel  lines,  and  then  breaking  np 
the  continuity  of  the  lines  by  ribbing  tiie 
fabric.  The  effect  thus  produced  is  a  com- 
bination of  that  resulting  from  the  process 
of  watering,  and  of  the  peculiar  play  of 
ooloura  in  what  are  known  as  "  shot "  silks. 
The  lines  may  be  produced  by  the  introduc- 
tion of  coloured  threads,  or  tbey  may  be 
printed  in  bronxe  powder;  and  the  fabric 
may  be  a  ribbed  one,  or  the  ribbing  may  be 
effected  by  any  ordinary  process  of  em- 
bossing. 

The  third  improvement  consists  in  orna- 
menting the  surface  of  woven  fabrics  with 
leather  in  the  state  of  **  flock,"  or  cemented 
on  in  small  pieces  or  strips.     In  the  first 
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case,  the  leather  ie  groimd  to  the  itaie  of 
**  flock  "  by  the  ordinary  woollen  -  floek 
machinery,  and  ia  applied  to  the  lurface  of 
the  woven  fabric  (pre?ioasly  ooyered  with 
cement  or  with  gutta  percha),  when  the 
cement  or  gntta  percha  ia  in  a  •oftened 
atate,  by  beating  in  a  box,  in  the  aame  man- 
ner  aa  practiaed  in  the  flocking  of  paper. 
The  flocked  fabric  ia  then  paaaed  between 
heated  rollers,  by  which  a  smooth  snrftiee  is 
prodaeed,  together  with  a  grained  appear- 
ance sneh  as  presented  by  leather.  In  the 
second  case,  the  pieces  of  leather,  ahaTcd 
thin  at  the  edges,  are  ceaaented  to  the  sur- 
face of  the  woren  fabric  ao  aa  to  coTcr  It 
entirely.  After  mbbiag  with  sand  paper, 
the  componnd  fabric  is  paased  between  rol- 
lers, to  give  a  amoothed  surface  and  grained 
appearance.  Additional  ornament  may  be 
applied  in  either  case. 

The  fourth  improTcment  consists  in  ex- 
hansting  the  air  from  beneath  woven  fabrics 
during  the  time  colour  is  being  applied 
thereto,  in  order  to  facilitate  the  abaorption 
of  the  colonr  by  the  fabric,  and  to  prevent 
ita  spreading.  The  colour  may  be  applied 
by  the  ordinary  printing  process  or  through 
a  atencil-pUte. 

The  /i/ih  improvement  eonatata  of  an 
arrangement  of  apparatus  for  embossing 
the  backa  and  edgea  of  the  covers  of  books, 
axid  for  performing  at  the  aame  time  the 
operation  technically  called  '*  backing." 
Thia  ia  effisoted  by  the  uae  of  dies  of  a  cur- 
▼ature  suitable  to  produce  the  exact  form  of 
back  required,  and  to  give  any  ornament  to 
the  back  and  edges  of  the  book  covers, 
which  are  brought  in  contact  with  the  book 
while  clamped  in  a  fr^me,  and  act  on  it  by 
the  application  of  presaare  in  that  position. 

Ciaimt. —  i.  The  Tarions  methods  de- 
scribed of  ornamenting  woven  labries  by 
metaltising  their  surfaoea. 

2.  The  printing,  or  otberwiae  producing, 
on  woven  fabrics  a  aeriea  of  coloured  lines, 
and  afterwarda  by  pretaing  or  embossing, 
producing  such  ribs  or  patterns  thereon  aa 
will  break  up  the  coloured  linea  in  the  man- 
ner and  for  the  purpose  described. 

3.  The  ornamenting  of  the  sorfacea  of 
woTcn  fabrica  with  leather,  as  described. 

4.  The  formation  of  a  partial  vacuum 
beneath  textile  fabrica  to  facilitate  their 
absorption  of  the  colouriag  mattera  used  in 
printing  or  stencilling  patterns  thereon. 

5.  The  peculiar  arrangement  of  appara- 
tua  for  producing  iropressions  sunk  or  in 
relief  en  the  backs  or  edges  of  books,  and 
for  giving  them  any  desired  amount  of 
curvature. 

FUBDIBIOK  JoaUPB  BRAMWKLL,Of  Mill- 

wall,  engineer.  Far  improvement9*4n  iporit- 
ing  tke  ualoet  of  $ttam-€ngine$  for  marino 


omd  other  purpo9e$,  and  in  p^idlo-whetU, 
Patent  dated  November  20, 1851. 
The  patentee  describes  and  claims, 

1 .  A  mode  or  modes  of  working  the  valves 
of  steam-engines  by  means  of  two  eranka 
or  eccentrics,  or  a  crank  and  eccentric,  one 
of  which  revolves  at  three  timea  the  velo- 
city of  the  others. 

2.  A  mode  or  modes  of  working  the 
Tslves  of  steam-enginea  by  means  of  appa- 
ratus worked  by  hydraulic  preasure. 

3.  A  mode  or  modes  of  working  the 
ralves  of  steam-engines  by  meana  of  appara- 
tus worked  by  hydraulic  preasure,  and  so 
arranged  aa  to  cause  the  valve  to  pauae  at 
an  intermediate  part  of  its  stroke. 

4.  A  mode  or  modes  of  working  the 
valvea  of  ateam-engines  by  meana  of  steam 
pressure,  or  by  the  raising  of  a  weight,  or 
compreasion  of  a  spring,  or  other  power  in 
conjunction  with  hydraulic  apparatua,  for 
regulating  the  motion. 

5.  A  mode  of  coustruoting  and  applying 
paddle-wheels  so  that  the  angular  velocity 
of  the  float  boards  may  accelerate  during 
their  paisage  through  the  water,  and  be 
greater  at  the  point  at  which  they  leave  the 
water  than  at  that  at  which  they  enter  it. 

6.  A  mode  or  modea  of  constructing 
paddle-wheels  so  that  the  angular  Telocity 
of  the  float  boarda  may  accelerate  during 
their  paasage  through  the  water  at  the  same 
time  that  they  feather,  or  Tsry  their  inclina- 
tion to  the  spokes  of  the  wheel. 

7.  A  mode  of  constructing  paddle-wheels 
with  separate  float  boards,  each  of  which  is 
connected  by  a  spring  or  springs  to  the 
general  framework  of  the  wheel  In  such 
manner  that  each  board  may  yield  a  little  on 
entering  the  water,  and  accelerate  ita  Telo- 
city in  passing  through  it 

John  Sharp  Bailut,  of  Victoria-ter- 
race, Keighley,  Yorkahire,  machine  wool- 
oomber,  and  Isaac  Bailut,  of  Victoria- 
street,  Bradford,  book-keeper.  For  eertaim 
improvemonU  in  prtporin^,  eom'inf,  tmd 
opinning  wool,  a^ea,  moiUf* ,  mid  otkor 
flbroms  materiaU.  Patent  dated  November 
20, 1851. 

The  imprrTcments  claimed  by  the  present 
patenteea  comprehend*- 

1.  The  application  and  adaptation  to 
preparing  machinery,  and  their  employment 
therein  for  preparing  wool  and  other  flbrous 
materials  for  subsequent  operations,  of  a 
working  cylinder  or  drum,  prorided  and 
mounted  with  moveable  rowa  of  teeth,  to 
which  variable  potitiona  are  given,  by  which 
they  are  retained  in  a  Tertical  or  nearly  Te'r- 
ticvl  position  during  the  period  of  time  they 
are  in  operation  on  the  fibrous  material. 

2.  The  application  to  and  employment  in 
such  preparing  machinery  of  toothed  holding 
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or  retainiag  rollers,  working  and  operating 
in  combination  with  a  working  cylinder  or 
drum  conitrneted  as  aforeiaid. 

3.  The  application  and  employment  in 
Boch  preparing  machinery  of  drawing  rollers 
operating  in  combination  with  a  working 
cylinder  or  drum  constructed  as  aforL'^aM, 
for  receiving  the  wool  or  other  fibrous  ma- 
terial from  snch  working  cylinder  or  drum. 

4.  The  application  to  and  employment  in 
such  preparing  machinery  of  a  working 
cylinder  or  dmm  haying  fixed  rows  of 
teeth,  and  provided  with  moTcable  stripping 
brushes  for  removing  or  stripping  the  fibrous 
material  from  the  teeth  of  the  cylinder. 

5.  The  application  to  and  employment  in 
preparing  machinery  for  filling  or  charging 
the  teeth  of  combs  with  fibrous  materials  to 
be  subsequently  operated  on,  of  one  or  more 
pairs  of  porcupine  or  toothed  roUen  and 
brnsh  rollers,  for  the  purpose  of  operating 
on  the  fibrous  material  and  laying  the  same 
upon  the  combs,  arranged  and  operating  at 
equal  distances  from  the  teeth  of  the  combs 
in  process  of  being  filled  or  charged. 

6.  The  application  to  and  employment  in 
soch  preparing  machinery  of  two  or  more 
pairs  of  porcupine  or  toothed  rollers  and 
brush  rollers,  placed  at  diiferent  distances 
from  the  teeth  of  such  combs  to  be  so  filled 
or  charged,  and  acting  wholly  or  partly  in 
combination,  or  separately  and  independ- 
ently>  for  the  purpose  of  operating  on  the 
fibrous  material,  and  effectually  laying  the 
same  upon  the  teeth  of  the  combs* 

7.  The  application  to  and  employment  in 
such  preparing  machinery  of  an  eccentric 
wheel  or  cam,  by  the  action  or  working  of 
which  Tariable  relative  positions  are  given 
to  the  combs  during  the  operation  of  filling 
or  charging. 

8.  The  application  to  and  employment  in 
such  preparing  machinery  of  endless  bands 
or  chains,  provided  and  mounted  vritk  suita- 
ble rows  of  teeth,  which  are  caused  to 
assume  or  be  retained  in  or  near  a  vertical 
position  during  the  period  of  time  they  are 
in  operation  on  the  fibrous  material,  for 
effectually  laying  the  fibrous  material  upon 
and  delivering  it  from  such  rows  of  teeth, 
and  also  placed  in  an  angular  position  with 
regard  to  the  teeth  of  the  passing  combs, 
and  operating  for  lashing  and  partly  comb- 
ing the  fibrous  material  upon  such  combs. 

9.  The  application  to  and  employment  in 
snch  preparing  machinery  of  endless  bands 
or  chains,  provided  and  mounted  with  suita- 
ble rows  of  teeth,  which  are  caused  to  assume 
or  be  retained  in  a  vertical  or  nearly  vertical 
position  during  the  whole  period  of  the 
movement  or  traverse  of  the  endless  chains 
or  bands — the  fibrous  material  being  drawn 
off  or  delivered  from  the  same  side  of  the 


rows  of  teeth  as  that  which  is  towards  tiio 
feeding  rollers  at  the  time  of  the  material 
being  fM  upon  them. 

10.  The  general  construction,  arrange- 
ment, and  movement  or  operation  of  certain 
parts  shown  and  described,  constituting  a 
a  combing  machine,  and  its  application  and 
employment  for  combing  wool  and  other 
fibrous  materials. 

11.  The  application  to  and  employment 
in  machinery  for  combing  wool  and  oilier 
fibrous  materials  of  moveable  or  swinging 
immtM,  carrying  branch  combs  or  teeth  act- 
ing in  combination  with  a  rotary  frame  car- 
rying combs  or  teeth. 

12.  The  mounting  npon  each  branch 
comb-frame  employed  in  snch  improved 
machine  for  combing  wool  and  other  fibrons 
materials  two  branch  combs,  one  of  which 
being  in  operation  of  combing  the  fibrons 
material,  the  other  will  be  inactive,  for  the 
purpose  of  facilitating  the  changing  and 
translbrring  of  the  combs  into  and  from  the 
machine. 

13.  The  arranging  and  working  of  comb- 
ing machinery  in  which  revolving  combs  and 
more  than  one  branch  or  fellow  comb  ate 
employed  for  combing  or  operating  on 
fibrous  materials,  so  that  one  revolving  and 
one  branch  or  fiellow  comb  only  can  be 
working  at  the  same  time. 

14.  The  stopping  or  suspending  the  deli- 
very of  the  roving  in  throstle  frames,  or 
other  similar  machinery  employed  in  spin- 
ning wool  and  other  fibroua  materials,  when 
the  thread  breaks  between  the  ddivering 
roller  and  the  flyer,  or  when  the  tension  of 
the  thread  slackens,  by  the  action  of  a  wedge 
or  tongue  against  the  roving  and  between 
the  roUers. 

15.  Effecting  the  same  oljjeet  under  simi- 
lar circumstances  by  moving  or  shifting  the 
roving  into  a  groove  made  in  one  or  both  of 
the  back  or  feeding  rollers,  and  thereby 
relieving  the  roving  from  the  nip  or  pressure 
of  such  rollers. 

16.  The  application  and  employment  in 
throstle-frames,  or  other  rinular  machinery 
used  in  spinning  wool  and  other  fibrons 
materials,  of  a  disc  mounted  loosely  upon 
the  upper  part  of  the  spindle,  or  npon  the 
boss  of  the  flyer,  and  capable  of  rotary  mo- 
tion, for  the  purpose  of  preventing  the 
thread,  when  passing  to  the  bobbin,  froos 
coming  in  contact  with  the  npper  flsmge  or 
edge  of  such  bobbin. 

Thouas  Statham,  of  Sydiiey-etreetv 
City-road,  pianoforte-maker.  Ptr  eeriam 
improvements  in  pionqfwtee.  Patent  dated 
November  20,  1851. 

ClaimUn — 1.  A  peculiarly-formed  stop  or 
stops  adapted  and  applied  to  the  wrest* 
plank,  and  also  to  the  sounding-board  of 
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pfamofortetf  for  the  purpose  of  maiotaining 
a  greater  nniformitf  of  tension  on  the  string, 
and  relieving  tlie  lonnding- board  from  pres- 
sure by  the  string.  (The  stop  is  so  formed 
that  the  string,  in  passing  through  it,  is 
caused  to  make  an  angle  with  the  sounding- 
board  at  one  end  and  with  the  wrest-pl.tnk 
at  the  other  end,  so  that  the  soondiog  part 
of  the  string  is  strained  over  and  supported, 
as  it  were,  by  two  metallic  bridges,  lij  which 
tiie  f  ibration  of  the  string,  when  struck  by 
the  hammer,  is  confined  to  the  part  included 
between  these  bridges. 

3.  Another  form  of  stop,  similarly  adapted 
and  applied,  for  the  same  purpose. 

Gborgx  Mills,  of  Southampton,  en- 
gineer. For  improvemenis  in  tieam  eis- 
fteaf ,  boiUrif  and  in  uteam'propeliing  ma- 
ekintfy.   Patent  dutrd  November  22,  1851. 

Claim*  — 1.  The  «Dt  ploy  men  t  in  steam -en* 
gine  boilers  of  flat-sided  flues,  having  in- 
dentations or  corrugations  (two  or  more) 
therein,  touching  and  abutting  against  one 
another  on  the  protuberant  sides,  and  form- 
ing water  spaces  on  the  boUow  sides. 

2.  Certain  improved  arrangements  of 
steam-propelling  machinery  respectively  re- 
presented and  described,  e.Acb  in  the  pecu- 
liar arrangement  and  combination  of  known 
parte  of  which  it  consittts. 

3.  The  constructing  of  the  pistons  of 
steam  engines  of  a  chambered  or  box  form, 
represented  and  described. 

Thomas  Maksdkn,  of  Salford.  For 
impntemeniM  in  machinery  Jor  htekling 
and  combing  ftor^  and  other  Jtbrou9  ma/e- 
riah.     Pdttnt  dattd  November  22,  1851. 

These  improvements  have  relation  to  the 
well-known  heckling?  m  chine  of  Mr.  P. 
Carmichael,  and  consist  in 

The  application  of  more  than  one  line  of 
holders,  and  fixed  und  revolving  holder-seats, 
alternately,  or  all  revolviui;  holder  seats  in 
those  machines  in  which  tlie  flax  is  dressed 
at  both  sides  of  one  end  oier  i  single  body 
of  heckles  reoved  in  the  same  dirtction  by 
the  same  sbalt  or  shafts,  such  lines  of  holder 
seats,  &c.,  to  be  raised  from  and  lowered  to 
the  heckles,  and  the  holders  turned  or  re- 
moved by  the  same  lifting  nnd  reversing 
apparatus. 

Enooh  Statham,  of  Siddara  -  road, 
Derby,  for  improvimentM  in  the  manttjac' 
ture  of  laee  and  other  fabrics.  Patent 
dated  November  22,  1851. 

These  improvements  consist  in  tie  mnnu- 
facture  of  bee  and  other  fabrics  on  twist 
lace  or  bobbin-net  machintry.  by  giving  to 
every  alternate  catrioge  in  such  machines  a 
constant  motion  throogh,  between  the  warp 
threads,  in  the  o|.po&ite  direction  to  that  in 
which  the  next  adjoibitig  cerriai^e  is  moving. 
Heretofore,  in  working  such  machines  with 


a  single  tier  of  carriages,  the  oarriftges  have 
been  moved  in  an  unbroken  row  from  front 
to  back,  or  from  back  to  front,  and  when 
pauing  frotn  selvage  to  selvage,  one  half  of 
the  carriages  (every  alternate  carriage)  has 
been  taken  to  the  back,  and  the  other  half 
has  been  taken  to  the  front.  The  means  by 
which  the  motion  of  the  carriages  is  effected 
according  to  the  patentee's  invention,  may 
be  varied  so  long  as  each  alternate  carriage 
is  caused  to  move  constantly  in  a  direction 
opposite  to  that  in  which  the  neighbouring 
or  next  adjoining  carriage  is  moving  through 
between  the  warp  threads. 

Claim.  —  The  manufacture  of  laee  and 
other  fabrics  in  twist  lace  or  bobbin-net 
machines,  by  causing  the  neighbouring  or 
succeeding  cnrringes  in  such  machinery  to 
be  moved  constantly  in  op|iosite  directions. 

FaKDKRiCK  Wxtss,  of  the  Strand,  sur- 
gical-instrumeitt  maker.  For  improvemente 
in  certain  surgical  instruments,  also  in 
scissors  and  other  liAe  cutting  instruments. 
(Being  a  communication.)  Patent  dated 
November  22,  1851. 

These  improvements  have  relation  to  sur- 
gical and  other  cutting  instruments  of  the 
scissors  class,  in  which  the  catting  parts  or 
blades  move  on  an  axis,  and  consist  in  so 
connecting  the  two  parts  or  blades  of  the 
instrument  to  each  other  that,  during  the 
act  of  cutting  they  shall  be  drawn  close  to 
each  other,  thus  enabling  a  cut  to  be  made 
with  the  left  hand  as  efficiently  as  with  the 
right.  This  is  effected  by  making  the  axis 
or  pin  on  which  the  blades  of  the  instru- 
ment turn  with  an  enlarged  bead  or  shoul- 
der, the  under  part  of  which  is  bevelled  off; 
and  when  in  the  act  of  closing  the  scissors 
or  instrument  to  make  a  cut,  this  bevel  or 
incline  acts  on  the  moving  blade,  so  as  to 
press  it  clofce  to  the  other  blade,  and  thus 
secure  an  effeciive  cut. 

Claim. — The  mode  desci  ibed  of  connect- 
ing the  limbs  of  surgical  instruments,  also 
of  scissors  and  other  like  cutting  instru- 
ments. 

Specification  Due,  but  not  Enrolled, 

SAUUxr.  Colt,  of  Bond-street,  Middle- 
sex. For  certain  improvements  in  fire- 
arms.     Patent  dated  November  22,  1851. 
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\('illiam  \\'»i\,  of  Glasgow,  Lanark,  North  Bri- 
tain, manufacturing  chemist,  fbr  iniproveuicDts  in 
the  tnatnient  and  preparation  of  flax  or  other 
fibrous  ii  bstances,  an<!  the  application  of  some  of 
the  products  to  renain  ptiiposcf.  May  22;  six 
months. 

David  Dick,  of  PoUlf-j;,  Renfrew,  North  Britain, 
niachine-mak«:r,  for  huprovcnientsintfae  mauufac- 
tute  nisd  treSluenl  or  finishing  of  textile  fkbiics 
and  materlala.    May  It;  six  months. 
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RIeliard  Roberts,  of  Maoehester,  engineer,  for 
certain  improvements  in  and  applicable  to  boats, 
sbips,  and  other  resselB.    May  S2 ;  six  months. 

John  Hareourt  Brown,  of  Aberdeen,  Scotland, 
and  John  Ifaclntoeh,  of  the  same  place,  for  im- 
proveaM&tB  in  che  maoubetare  of  piip«r  and  arti- 
dee  of  paper.    May  22;  six  months. 

Louis  Victor  Rnz£,  mannfactarer,  of  Oaillon, 
France,  for  certain  improTcments  in  the  mannfac  • 
tare  of  hat-plush  and  other  similar  silk  cloths. 
May  22;  rix  months. 

John  James  Rnssell,  of  Wednesbnry,  StalTord, 
patent  tube  mannliKtnrer,  for  improrements  in 
coating  metal  tubes.    May  22;  sixmontlis. 

Edward  Thomas  Bainbridge,  of  St.  Paul's  Church- 
yard, for  improvementi  in  obtaining  power  when 
fluids  are  used.    May  22;  six  months. 

Samuel  CunlUB)  Lister,  of  Manningham,  near 
Bradford,  York,  machine  wool-comber,  for  im- 
proTcments  in  tre^ng  and  prsparing,  belbre  being 
spun,  wool,  cotton,  and  other  fibrous  materials. 
May  22 ;  six  months. 

John  Swaibriek,  of  Blackburn,  Lancaster,  fire- 
brick manu&eturer,  for  certain  improTements  in 
the  method  of  manuCseturing  retorts  used  for  gas 
and  other  purposes,  and  In  tfa«  apparatus  connected 
therewith.    May  22;  six  months. 


Alfired  Vincent  Newton,  ef  n  ■  ■  j  ■■  ,,^ 
dlesex,  mechanical  draaghtemaa,  for  eerti^a  la- 
prorements  in  winnowing  machines.  (Being  a 
communication.)    May  22 ;  six  monttis. 

Thomas  Knott  Parker,  of  London-wall,  Middle- 
sex, oarpentor,  for  improTcments  in  window  aaahce. 
May  22 ;  six  months. 

Johann  Stierba,  of  the  firm  of  Messri.  Eislmek 
and  Co.,  of  Pragne,  Bohemia,  gentleman,  for  ire- 
provements  in  mmaces,  and  in  heating  and  ulU- 
uhig  certain  products  of  combustion.  May  22; 
six  months. 

John  Mason,  of  Rochdale,  Lancaster,  machine 
maker,  and  George  Collier,  of  Halilhx,  York, 
manager,  for  certain  improrements  la  preparing, 
tpinnmg.  twisting,  doubling,  and  weaving  cotton, 
wool,  and  other  fibrous  materials ;  also  In  tools  or 
apparatus  for  constructing  parts  of  machinery  osad 
in  such  manufactures.    May  22;  six  mondis. 

Joseph  Walker,  Jan.,  of  Wolverliampton,  Staf- 
ford, merchant,  for  certain  improvements  in 
vacuum  pans  for  the  evaporation  and  eryttnllisatlon 
of  saccharine  or  other  solutions.  (Being  a  commn- 
nicstion.)    May  25 ;  six  months. 

Henry  Webster,  of  Manthorpe,  Lincoln,  whed- 
wright.  for  improvements  in  regulating  the  draft 
in  chimneys  or  flues.    May  25 ;  six  months. 


LIST  OF   SCOTCH    PATENTS  FROM  22nD 

'  Wniiam  Edward  Newton,  ofChancery-Iane,  Middle- 
sex, civil  engineer,  for  improvements  in  the  method 
of,  and  apparatus  for  indicating  and  regulating  the 
heat  and  the  height  and  supply  of  water  in  steam 
boilers,  which  said  improvements  are  applicable  to 
other  purposes,  such  as  indicating  and  regulating 
the  heat  of  buildings,  furnaces,  stoves,  firoplaoes. 
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kilns,  and  ovens,  and  indicating  the  height,  and 
regulating  the  supply  of  water  in  other  bcnlers  and 
vessels.  (Communication.)  April  28 ;  six  months. 
Alfred  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  improvements 
in  the  manufacture  of  lenses.  (Communication.) 
AprillM;  six  months. 
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J.  Wanthler ^ ......  Wllmington-sqnan  ....... ...m.m.  Portable  and  house  bnioneter. 

W.  C.  Cambridge... Bristol   .« Straw  shaker. 

R.  Mallet Dublin  Iron  plate  for  roofs. 

C.  Lenny Croydon Carriage-wheel  plate. 
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R.  W.  Wlnfleld Birmingham. ^ Spring  letter  balance. 

W.  Qninton  and  Co Birmingham.. m....m  Rule  Joint. 

W.  Dray  and  Co.  ....M...  London-bridge ..Cradle  machine  for  washing 

and  gold  detecting. 

O.  Harriott  ....m.......^.  North  Walsham Screw  clod  crusher. 

C.  Richards  ..............  Birmingham ^ m....  Core  peg  for  Mini£  rifle-bnllet 

moulds . 
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MAIN'S  HELICAL  WBBEL  STEAH  ENGINE. 

iig.  a. 
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HAtM't  AiLiitAi  mmt  mut  mants. 
Thb  belloil  whMl  ii  k  verj  Ingenioui  contriTance  «f  Mr.  Dsfid  Haln'i  for  wotUng 
the  air  and  otfaer  antiliarr  potnpi  of  iteam  engliiei  at  one-halC  ihe  speed  of  the 
cneiDei  (hemielf  es ;  and  li  ineluded  under  die  aaine  patent,  from  tlie  ipeeifleatiMi  of 
which  we  have  io  previous  Numbers  extracted  so  Itrgelj ,  (ue  ante,  pp.  241 ,  2SI,  and 
281).  hn  elevallon  and  plan  of  thli  wheal,  M  Men  when  daUehed  from  the  enginea 
are  giien  in  Oga,  1  and  2 ;  and  the  following'  is  the  uiTcntor'a  description  of  it  :— 

Pig.  1.  Fif.  2. 


I  accomplish   this  (the  working  of  the  pumpi  at  half  apeed),  b7  oatiaing 
— '"-ig  ihaft  to  actuate  the  pumps  through  the  tnedium  of  rollen  IraTc' 
)lling  on  the  perlpheriea  of  a  pecollirlf- shaped  wheel  A.    The  i 


ihe  working  ahaft  to  actuate  the^  pumps  through  the  tnedium  of  rollen  Irarel- 
*inff  or  rolling  on  the  perlpheriea  or  a  peCDil I rif- shaped  wheel  A.  The  pe* 
ipher;  of  Ihia  Wheel  ia   a  geoinetricd  helix,  or  yoiute,  the  curve    of  whldi 


recedes  regularly  in  the  course  of  one  revoliltlon  from  ihc  point  nearest  to  the 
centre  to  that  part  which  is  most  distant  from  it,  knd  again,  in  ihe  course  of 
another  complete  circuit,  reluma  to  the  poiiU  nearest  to  the  centre  ;  and  the  helices 
of  the  two  pumps  are  so  adjusted,  that  u  one  pump  flnishea  it*  stroke,  the  other 
shall  be  iuit  eommencinx  i's  stroke.  Farther,  Ihe  one  pump  is  connected  bjr  ■ 
lever  with  the  other,  so  that  the  one  shall  aaslat  in  the  return  stroke  of  the  other ; 
that  is  to  Mj,  the  ucent  of  the  one  pump  ia  made  to  coneqtond  with  th«  deso«W 
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of  ifae  olher.  In  tbls  way  the  ilr^pump  may  be  worked  at  a  moderate  speed,  at 
cdnapared  with  the  speed  of  the  working  ahaft.  And  supposing  this  arrangement 
to  be  iipplied  to  any  di^ect-aetinff  engine  with  one  oondenseri  one  pamp  would  be 
always  in  action,  and  the  cjlinder  jways  playing  into  a  condenser  in  a  course 
of  constant  exhaustion ;  working  consequently  with  great  energy,  as  the  pumps 
would  work  at  only  half  the  Telocity  of  the  steam  pistons.  The  steam  pistons  would, 
in  fact,  be  thus  set  free,  as  it  were,  from  the  usual  encumbrance  of  the  air-pumps, 
and  a  range  would  be  giren  to  the  speed  of  dhrect>acting  steam  engines,  much 
greater  than  has  been  hitherto  aceomplished  in  oonneetion  with  condensing  engines." 
An  engine  complete,  with  the  helical  wheel  included,  is  given  In  figures  3  and 
4  on  our  front  page. 


AFPttCATION  or  HTO&AULIC  IPOWSft  TO  INOtTSTRIAt  POapOSSS. 


It  does  not  seem  probable  that  arrange<- 
roents  for  the  supply  of  water  to  the  me- 
tropolis will  include^  the  application  of 
hydraulic  power  to  industrial  purposes, 
but  as  the  General  Board  of  Health  have 
indicated  the  advantwes  derivable  from 
this  force  where  only  required  occa* 
aionally,  as  also  for  manufacturing  pur- 
poses on  a  small  scale,  it  seems  well 
worth  considering  whether  the  erection 
by  private  persons  of  powerful  steam 
engines  for  raising  water,  then  letting  it 
out  in  small  quantities,  might  not  be 
highly  remunerative  to  the  undertakers. 

Some  great  manufacturers  on  the 
banks  of  tbc  Thames  have  constant  em- 
ployment by  day  for  powerful  steam 
engines,  but  none  during  the  night.  To 
such  persons  it  would  be  particularly 
advantageous  to  work  their  engines  at 
night  in  raising  water  to  elevated  reser- 
voirs) ready  to  be  let  out  as  a  motive 
power. 

One  immense  cistern  might  cover  the 
roof  of  the  water  •  raising  factory ;  or 
otherwise,  eaeh  customer  for  water  might 
have  a  cirtem  on  the  roof  of  his  own 
establishment:  in  k»oth  cases,  pipes  would 
have  to  be  laid  from  the  steam  engine  to 
the  several  wharves  or  workshops. 

Separate  tfisterns  would  greatly  facili- 
tate  the  ascertainment  of  the  quantity  of 
water  each  customer  would  consume— 
since,  by  replenishing  his  reservoir  only 
when  empty,  or  by  gauging  the  water  in 
it  each  time  of  filling  it  up,  the  quantity 
fiiven  would  be  correctly  ascertained. 
In  eases  of  fire,  too,  a  pipe  descending 
from  such  a  cistern  would  furnish  an 
in$ianiaHeou$  supply  of  water.  On  the 
other  hand,  it  could  hardly  be  expected 
that  buildings  for  small  workshops  would 
be  of  sufficient  height  to  ensure  a  com- 

!*^"^  hydraulic  presstife.    The  P'inoi* 


pal  reservoir  would  in  both  eases  be  im- 
mediately available  in  case  of  fire. 

On  the  banks  of  the  Thames  so  many 
wharfs  are  situated,  and  in  their  imme- 
diate vicinity  so  many  industrial  estab- 
lishments are  located,  that  ample  employ- 
ment for  several  powerful  steam  engines 
seems  hardly  to  be  doubted.  Indepen- 
dently of  manufacturing  operations,  the 
unloading  of  ships,  and  stowing  away 
the  goods  tbey  bring,  would  be  better,  as 
well  as  more  cheaply  done  by  steam  or 
hydraulic  power  than  by  manual  labour. 
The  delivery,  -under  cover,  of  articles 
damageable  by  wet,  for  example,  and  the 
raising  of  coals  from  the  hold  of  a  ship, 
Bv  speed  in  unloading  or  loading  a  ves- 
sel, much  damage  might  be  saved  without 
the  need  of  having  recourse  to  any  of 
our  spacious  but  costly  docks,  and  the 
river  itself  might  tiius  be  freed  from 
much  of  its  present  choking  up  by  ves- 
sels waiting  to  be  unloaded. 

At  the  last  conflagration  at  Bermond- 
sey — as  so  often  happens  south  of  the 
Thames — there  was  a  deficiency  of  water  | 
but  as  Thames  water,  with  all  its  impuri- 
ties, is  not  unsuitable  as  a  motive  power, 
or  for  extinguishing  fire,  it  would  be 
well  that  the  forcing  pumps  suggested 
should  be  fed  from  tbe  river,  and  that  by 
means  of  pipes  carried  down  to  somewhat 
below  the  lowest  low-water  mark, — the 
apertures  of  the  pipes  being,  of  course, 
protected  from  gravel,  &c.,  by  suitable 
straining  mouths. 

Loss  of  property  by  conflagration  is 
looked  upon  with  regret  for  the  imme- 
diate sufferers,  if  not  insured;  but,  at 
the  same  time,  little  commiseration  is 
felt  for  losses  incurred  by  insurance  com- 
panies, and  the  loss  to  the  nation  at  large 
is  never  thought  of:  yet  every  loss  by 
fire  is  a  loss  to  rhe  nationi  it  is  the  anni- 

aa2 
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hilation  of  bo  much  of  its  capital,— « 
capital  which,  directly  or  indirectly,  would 
have  given  employment  to  many  of  the 
industrial  class.    Hence  patriotism,  no 
less  than  personal  interest,  should  lead 
in  such  works  to  combine  with  them 
fire-exiinguishinff  apparatus.    For  this 
purpose  it  would  need  only  to  provide 
upon  the  mains  short  branch  pipes  reach- 
ing up  to  the  surface  of  the  ground,  to 
fix  upon  them  stop- cocks  prepared  to 
receive  flexible  hose,  they  having  appro- 
priate screws  at  one  end,  and  suitable  jets 
or  spreaders  at  the  other.  The  power  of  a 
dO-horse  steam  engine  was  sufficient  at 
Portsmouth  to  raise  water  by  a  force* 
pump  of  8  inches  dear  diameter,  and  to 
force  the  water  so  raised,  through,  at  one 
and  the  same  time,  six  of  the  largest 
hose  of  fire  engines,  throwing  a  jet  of 
water  to  the  height  of  from  60  to  70  feet. 
An  engine  of  100  horses  power  might, 
therefore,  be  expected  to  force  water  to 
the  same  height,  and  at  the  same  mo- 
ment, through  a  score  of  such  hose — 
more  than  are  usually  worked  together 
in  the  instance    of  any   conflagration. 
According  to  General  Bentham's  propo* 
sal  of  fire- extinguishing  works  for  Ports- 
mouth Dockyard,  in  1801,  the  branch 
pipes  and  stop- cocks  were  pUced  at  an 
average  of  100  feet  apart ;  it  might  be 
desirable  that,  in  a  crowded  neighbour- 
hood,  they  should  be  nearer  to  each 
other. 

The  project,  though  confined  above  to 
the  banks  of  the  Thames,  for  elucidation 
sake,  seems  equally  applicable  to  manu- 
facturing districts  generally.  Steam 
power  has,  for  more  than  half  a  century, 
been  let  out  at  Manchester,  for  instance. 
Why  should  not  hydraulic  power,  as  a 
private  speculation,  be  so  likewise  ?  In- 
deed, the  latter  is  endowed  with  the 
qualityofsubdi  visibility  in  a  preeminent 
degree.  The  General  Board  of  Health 
have  already  observed  that  it  might  be 
applied  to  so  small  an  amount  as  that  of 
the  force  of  a  single  man,  or  of  a  boy. 

M.  S.  B. 


THE  BZCISBMAK's  STAFF  QUBSTION. 

Sir, — I  beg  to  ofPer  a  few  remarks  on 
Mr.  Smith's  solution  of  the  **  Excise- 
man's Staff  Question,'*  which  appeared 
in  No.  1502 ;  since  that  gentleman  has 
considered  the  question  open  to  further 
discussion. 


In  the  first  place,  it  is  wrong  to  sap- 
pose  that  the  weight  of  the  staff  will  be 
either  increased  or  diminished  by  the 
friction  on  the  edge  of  the  vessel.  For 
we  may  suppose  the  staff  to  be  looedy 
connected  to  the  edge  of  the  vessel  by  a 
hinge,  and  the  equilibrium  will  be  ex- 
actly the  same.  In  determining  the 
conditions  of  equilibrium  of  the  staff 
under  such  circumstances,  it  is  not  ne- 
cessary to  take  into  account  the  pressure 
on  the  hinge.  The  only  condition  to  be 
fulfilled  is,  that  the  sum  of  the  moments 
of  all  the  forces  about  the  hinge  must  be 
equal  to  aero.  We  are  not  i)ermitted  to 
introduce  into  such  an  equation  of  mo* 
ments,  representing  the  equilibrium  of  a 
rigid  body,  an  isolated  force,  as  Mr. 
Smith  has  done,  in  equation  (3),  con- 
nected by  the  sign  + .  The  first  part  of 
Mr.  Smith's  solution  is  correct,  and  has 
been  given  in  another  place.  I  need 
onlv  add,  that  in  the  question  as  origi- 
nally proposed,  the  staff  was  supposed 
capable  of  free  motion  about  the  extre- 
mity in  conUct  with  the  vessel,  which 
was  supposed  fixed,  without  regard  to 
its  slippmg  in  either  direction. 
Yours,  &c., 

Sbftiiivs  Tbbay. 
Ha7«nbMn,  May  25,  1852. 


MXTHOD  OF   OBTAINING  A  COBTIKUOUS 
CUBBBNT   OF   COLB  AUt. 

Sir,— Perhaps  the  following  hints  may 
be  of  service  to  some  who  are  saflforiiiff 
from  the  oppressive  heat  of  a  tropieu 
climate ;  vis.,  a  method  of  obtaining  a 
continuous  current  of  cold  air.  The 
dwelling  should  be  proximate  to  aatreun. 
Provide  a  long  iron  tube,  capahle  of  bear- 
ing an  internal  pressure  of  70  lbs.  or 
80  lbs.  to  the  square  inch,  and  protected 
by  a  safety-valve.  Connect  an  air-pump, 
which  may  be  worked  by  the  stream,  at 
one  end,  and  a  small  pipe,  leading  to  the 
loweat  apartment  of  tbe  house,  at  the 
other.  This  pipe  is  dosed,  bat  a  mi- 
nute aperture — a  pin-hole,  is  opened  at 
each  vibration  of  a  pendulum,  which  is 
kept  in  motion  by  the  puflb  of  air  emitted 
from  the  aperture.  The  tube  being  placed 
at  the  bottom  of  the  stream,  air  is  pump- 
ed in  until  the  gauge  indicates  the  desired 
pressure ;  the  pendulum  is  then  set  in 
motion  and  adjusted  to  release  the  same 
quantity  of  air  as  that  continued  to  be 
forced  in  at  the  opposite  end ;  this  might 
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Tery  tinnply  be  gelf-tdjusting.  The  air 
when  com  pressed  becomes  heated,  and 
while  passing  through  the  tube,  imparts 
its  caloric  to  the  water,  issuing  into  the 
house  in  intermittent  jets  at  the  ordi- 
niiry  temperature  of  the  atmosphere,  but 
at  twice  or  thrice  its  density;  conse- 
quently, in  expanding  to  two  or  three 
tiroes  its  former  bulk,  the  temperature 
would  fall  to  one  half  or  one-third,  ac- 
cording to  the  pressure.  By  keeping  the 
windows  closed,  by  providing  proper 
means  of  circulation  for  the  air,  and  its 
escape  at  the  roof,  a  dwelling  might  be 
kept  at  any  moderate  temperature. 
I  am.  Sir,  your  obedient  servant, 


MATHKMATICAL   PSmiODICALS. 

(ContlDtted  flrom  page  147.) 

XXYIL—The   Mathematical  Reposi- 
tory.-r^Original  Papere  Continued, 

Art.  I.  Part.  II.  Vol.  IV.  On  com- 
binations.   By  Mr.  R.  J.  Dishneagh. 

Prop.  I.  If  any  limb  has  n  muscles, 
each  having  m  distinct  motions,  deter- 
mine the  number  of  motions  when  p 
muscles  act  at  once. 

P^.  II.  To  determine  the /ofoi num- 
ber of  motions  which  can  be  exerted  by 
the  limb. 

Art.  II.  On  Attractions  to  Spheroids 
of  small  eccentricity.  By  Mr.  R.  J. 
Dishneagh. 

Art.  II I .  On  finding  the  Earth's  Axes. 
By  Mr.  James  Adams. 

Art.  IV.  Mathematical  Scraps.  By 
Mr.  Thomas  White,  of  Dumfries. 

Scrap.  I.  To  exhibit  the  square  root 
of  2,  d,  5,  7,  11,  &c.,  in  affirmative 
terms  of  the  powers  of  2. 

Scrap.  II.  To  show  Uiat  any  equation 
may  be  generated  by  the  addition  of  its 
component  eanations. 

Serap.  III.  Concerning  equations. 
[In  this  scrap  Mr.  White  examines  the 
composition  of  the  equation  «*  ->  (a  +  fr  +  c) 
-X*  -h  (ab  +  ae  -^  be)  X  •-'  abe  «■  0,  which 
arises  from  («— o)(x-&)  («— o)*0,  by 
the  usual  methods.  He  afterwards  ex- 
preases  the  three  roots  by  ar,  x',  af'.  and 
deduees  the  corresponding  formula  for 
these  three  different  unknowns,  and  by 
"  splitting  It  into  three  equations"  de- 
termines x—a  ;a^'mb;t/'^ciMBW  known 
by  the  ordinary  solution  of  a  cubic.  He 
concludes  by  observing,  that  *'  the  difSi- 


culty  of  applying  the  considerations  sug- 
gested by  these  equations  to  one  of  the 
usual  form,  ar'+pj^  +  ^'jr  +  r—O,  remains 
unremoved,"  for,  "  after  all,  how  are 
a,  6,  €,  to  be  found  from  p^  q  and  r  f 
Here  is  the  rub  I  '*  To  this  question  I 
am  not  prepared  to  give  an  answer,  but 
may  remark,  that  it  has  always  appeared 
to  me  extremely  illogical  to  deduce  an 
equation  in  jb*  from  the  multiplication  of 
such  factors  as  (#-2)  («-8)  (x-4)-i0, 
knowing,  as  we  do,  h  priori,  that  every 
one  of  the  roots  are  unequal,  and  that 
no  such  term  as  «"  can  be  obtained  in  the 
resulting  equation,  except  on  the  suppo- 
sition for  the  instant,  that  all  the  roots 
are  equal.'] 

Serap.  IV.  A  transformation  of  equa- 
tions by  which  their  roots  may  be  ap- 
proximated, especially  when  the  coeffi- 
cients and  absolute  term  are  eonsider- 
able. 

Scrap.  V.  About  A,  let  a  rigid  recti- 
linear rod  A  B  C  revolve,  and  let  B  G  D  E 
be  a  jointed  parallelogram  having  given 
rigid  sides : — now  supposing  the  Z  D  to 
move  in  a  vertical  rignt  line  G  H,  what 
is  the  equation  of  the  locus  of  the  Z  £  ? 
[This  locus  is  connected  with  the  *'  pa- 
rallel motion"  as  applied  to  the  steam 
engine,  and  waa  proposed  to  Mr.  White 
by  "  a  young  gentleman  connected  with 
Messrs.  Boulton  and  Watt."] 

Serap.  VI.  Let  B  F  cut  a  given  circle 
and  C  be  any  point  therein ;  and  in  it  let 
another  point  D  be  taken,  such,  that 
B  C ,  D  F-C  D* :— then  if  any  point  P 
be  taken  in  the  circumference  and  P  C, 
P  D,  be  drawn  cutting  the  circle  in  n  and 
«;  PD.  Dm,  BD-PC.  Ca,  CF. 

[This  theorem,  Mr.  White  observes, 
might  seem  to  revive  **  the  hope  of  solv- 
ing, geometrically,'  the  ancient  problem 
of  the  duplication  of  the  cube,  by  eon- 
siderinff  the  point  G  in  the  centre  of  the 
circle.*'^  The  difficulty  lies  in  <*  determin- 
ing FD  and  BD  such,  that  a  circle  will 
pass  through  B,  F,  and  F,  so  as  to  make 
BC :  CD : :  CD :  DF."  Mr.  White  pub- 
lished the  Theorem  in  the  Repository, 
in  order  to  establish  his  claim  to  its  dis- 
covery.] 

Art.  VI.  A  Problem  [on  the  gene- 
ration of  the  hyperboloid  and  paraboloid 
by  means  of  a  rirht  line  moving  along 
two  other  right  Tines.J  By  Mr.  Peter 
Nicholson. 

Art.  VII.  An  expeditious  method  of 
asoerUining  the  Factors  of  Composite 
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niiiqbprfl,  ipd  of  findmgPriipe  numbers. 
By  Ppter  Barlow. 

Art.  VIII.  On  Projectilev  by  Geometry 
and  by  Analysis.    By  Mr.  Peter  Barlow. 

Art.  IX.  On  tbe  Summation  of  Series 
wfaicb  are  expressible  by  a  geperal  terqo. 
By  Mr.  Peter  Barlow. 

Art.  X.  A  New  Property  of  the  Pa- 
rabola. By  Lleutepant  Drummond,  of 
tbe  l^yal  Engineers. 

[This  property  contains  a  generalisa« 
tion  of  that  which  asserts  that  tbe  **  area 
of  any  parabola "^^f  of  its  circumscrib- 
ing parallelogram/'  and  was  transferred, 
somewhat  roodifiedy  into  tbe  eleventh 
and  twelfth  editions  of  HuttofCs  Couru. 
Lieutenant  Drummond's  investigation  is 
strictly  geometrical;  and  an  analytical 
one  is  supplied  by  Mr.  Barlow,  who  com* 
municated  tbe  paper  to  tbe  IUpo»itory^'\ 

Art.  XI.  On  Cubic  Equations.  By 
Mr.  Mark  Noble. 

[This  paper  is  introduced  by  ap  exten- 
sivo  **  bi^tory  of  Cardan's  rules,"  which 
concludes  by  remarking  that  the  method 
proposed  *^  server  to  assimilate  the  solu- 
tions of  quadratics,  cubics, and  biquadra- 
tics as  solved  by  Ferrari  and  Waring 
.....  lo  one  general  principle ; 
viz.,  completing  each  side  of  the  equa- 
tion to  a  perfect  power,  such  that  tbe 
exponent  of,  tbe  one  power  shall  be 
equal  to,  or  a  multiple  of  the  exponent 
of  tbe  other."  The  method  is  as  follows  : 
Let  the  equation  be 

Find  the  two  ropts  of  the  quadratic 
ya-ry  +  |!«0, 

let  there  be  ^  and  y" ;  then 

Mr.  Noble  remarks,  that 

may  be  resolved  in  a  similar  manner 
**  without  previous  roduetion*'  and  the 
method  **may  be  applied  immediatety 
to  the  complete  cubic, 

A*»-Bx»  +  Cr-D-0."] 

Arf.  XII.  The  Blind  Abbess.  By 
xMr.  W.  Q.  Horner,  of  Bath. 

[In  the  introductory  repaarks  to  this 
paper,  Mr.  Horner  obseryes  that  "everyr 
D-jdy  hi)8  beard  the  story  of  tbe  good 
Blind  Abbess,  and  what  tricks  were  put 
upofi  her  by  the  knowing  sisterhood 
under  her  care The 


business  is  to  6)1  the  eight  e^^m^l  ceUs 
of  a  square  having  nine  compartments, 
with  numbers ;  in  such  a  manner  that 
whatever  be  the  sum  of  the  whole  ejgbt 
numbers,  the  sum  of  each  three  wbicb 
stand  in  a  row  shall  constantly  be  tbe 
same.  Tbe  subject  bad  been  partially 
considered  by  Ozanani  aud  Montucla, 
but  the  present  essay  contains  the  first 
attempt  to  discover  in  bow  many  ways 
it  was  possible  to  vary  the  cbeat."j| 

Art,  XIII.  Investigation  of  a  Buie 
for  finding  the  Latitude.  By  Mr.  John 
Bransby. 

Art.  XIV.  On  the  Thickness  of  Wharf 
Walls,  &c.,  to  support  a  Bank  of  Earth. 
By  Mr.  John  Adams,  of  Stonehouse. 

Art.'  XY.  Solution  of  a  Dynamical 
Problem.    By  A.  B. 

Prohhrn. 

To  find  tbe  motion  of  a  bodv  ani- 
mated by  two  forces,  one  of  wbicn  aeks 
in  the  direction  of  the  radjus  vector,  and 
tbe  other  at  right  angles  to  it. 

Art.  XVI.  Ap  Indeterminate  Pro- 
blem.   By  Mr.  James  Cunliffe. 

Problem, 

To  find  a  plane  triangle,  sueh  that 
all  its  sides,  perpendiculars,  and  lieea 
bisectiqg  the  angles,  may  all  be  expressed 
by  rational  numbers. 

Art.  XVII.  Mathematical  Senps. 
By  Mr.  Thomss  White. 

Scrap  1. — Dynamics. 

Scrap  2.— Conios. 

[In  i\ie  first  scrap  the  principles  of 
Dynamics  are  deduced  witnout  the  aid 
of  geometry ;  and  in  the  secmui,  the  pro- 
perties of  the  ellipse,  the  hyperbola,  and 
the  parabola ;  are  derived,  by  means  of 
the  circle,  '*  independent  of  either  their 
determining  ratb  or  tbe  cone."] 

Art.  XVIII.  The  Blind  Abbess.  An 
addition  to  Art.  XII.  By  Mr.  W.  6. 
Horner. 

Art.  XIX.  An  omissiDQ  supplied  iq 
the  reprint  of  Speideirs  ^*  Loge^ithwuO" 
tethniar    By  S. 

Art.  XX.  Four  pap^ss.  By  Mr.  Tho- 
mas Knight,  of  Papcastle. 

No.  1.  On  the  Summation  of  Series. 
Extension  and  Illustration  of  Spenoe*s 
"  Tranecend^a." 

No.  2.  A  general  expression  fw 
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No.  a.  The   supDmatiQn  qf  cerUip 
figur^te  series. 
No.  4.  To  express 


n  being  a  whole  positive  number,  by 
eenei  arranged  acoording  to  the  powers 
of 

Art.  XXI.  Certain  properties  apper- 
taining  to  a  triangle  inseribed  in  a  given 
circle,  having  two  of  its  sides  in  a  given 
ratio.    By  llv.  James  Cunlifie. 

[This  paper  is  divided  into  twenty- 
one  paragraphs,  and  contains  many  euri- 
ous  properties  of  the  inseribed  triangle, 
under  the  given  conditions,  well  worthy 
the  attention  of  the  geometer.] 

Art.  XXII.  A  ipethod  of  obtaining 
the  sam  of  4p  infinite  series  of  the  form 

*M        fi+i  «+s         w+s 

Ax  tEr         -fCjr         -t-Dx         -f&e., 

in  which  the  ouantities  A,  B,  C,  B,  &c., 
are  expounded  by  a  series  of  the  sines 
or  cosines  of  circular  arcs  in  arithmeti- 
cal progression ;  toffethcr  with  some 
other  curious  particulars  deduced  there- 
from.   By  Mr.  James  Cunli0e. 

Art.  XX  1(1.  On  the  popular  Methods 
of  Approximation  [to  the  Boots  of 
Numencal  £quationsJ-  By  Mr.  W.  G. 
Horner. 

[This  paper  is  evidently  intended  by 
its  author  to  draw  attention  to  his  ne« 
thod  of  solving  numerical  equations 
which  had  just  before  been  published  in 
the  Phihsophieal  Tramacticns.  He 
here  reviews  the  methods  which  had 
been  proposed  for  effecting  the  same 
object  by  Newton,  Eaphsop,  Barlow, 
Halley,  De  (lagny,  Huttoq,  Lagrange, 
and  Budap,  pointing  out  as  hp  proceeds 
the  pnerits  and  demerits  of  the  prooessefi 
employed  by  each  of  these  writers,  apd 
concluides  by  directing  the  attention  of 
his  readers  to  the  paper  previously 
alluded  to,  where  *'he  has  laboured  to 
render  the  solntion  of  an  equation,  from 
first  U>  last,  a  purely  ariikmettcai  pro^ 
C9SS,  direct  and  etrtamy  easy  to  be  re- 
membered, and  easy  to  be  practised." 
No  one  who  understands  "  Homer's 
Pirocesses,"  will  hesitate  to  admit  that 
in  theie  respects  Mr.  Horner  has  been 
eminently  successful.] 

The  third  part  of  this  vol^me  eop- 


sist^  of  seventv*pix  pages,  en^rely  oc- 
cupied with  the  Cambridge  '*  SmatC" 
htmsp  Problem,'*  frpm  1814  to  1819 
inclusive.  Several  short  Obituary  notices 
of  JiPgrange,  Spence,  Glenie,  Merge, 
&0f ,  occur  in  other  parts  of  the  volnmep 
which  are  also  accompanied  by  abstraeta 
of  the  Transactions  of  the  principal 
learned  societies  of  England,  Scotland, 
and  Franoe ;  lists  of  new  mathemadcal 
publications,  &o« ;  but  as  most  of  these 
arc  necessarily  short  and  imperfect,  they 
do  not  i^ppcar  to  require  further  notice. 

T,  T.  W. 

B^^BIeJ,  |:<ancMhiie,  May  i6, 1952. 
THP  HOT  BLAS^. 

The  observation  is  a  trite  one,  that 
useful  inventions  have  often  been  sug- 
gested, then  dropped  for  years,  until 
they  have  been  devised  anew.  It  haa 
been  thus  with  the  hot-air  blast — as  old 
in  its  recommendation  as  the  year  1788. 
In  that  year  Sir  S.  Bentham,  on  his  return 
from  an  examination  of  the  mines  in 
Siberia,  presented  to  Her  Imperial  Ma- 
jesty Catherine  the  Second  of  Russia 
heads  of  varipps  improvements  which  he 
conceived  applicable  to  those  mines.  He 
was,  in  ponsequence,  honoured  with  a 
private  apdience  of  the  £)mprpss,  ana 
preparatory  to  it  drew  up  notes  of  the 

{>artipolars  on  which  he  purposed  to  eq- 
arge.  The  second  article  of  the  **  tub' 
hau**  he  had  already  presented  was-— 
''  Dt8  diff9rent9  aperatioms  sur  le$  mi' 
n$raux  pour  l€8  /aire  rendre  une  plut 
granth  proportion  de  metal^  et  en  mhne 
temps  pour  ameliorer  ea  quatitd"^ 
Other  articljss  indicated  means  of  saving 
fuel— a  very  important  consideration. 
One  of  hjs  notes  pn  these  subjects  is  as 
follows :  ''Bellows  may  be  supplied  with 
their  air,  not  from  the  void  aiw^spkere, 
but  froqj  the  heated  air,  which,  from  its 
levitv,  rises  tq  the  top  of  the  building, 
and  from  whenoe  it  may  be  led  down  to 
the  inhaling  apparatus  pf  the  bellows  by 
a  pipe." 

bkicssom's  caloric  bngimb. 

^From  the  Boston  (United  States)  Evening  TraU' 

KTlpiJ] 

'*Tbe  idea  of  substituting  a  new  and 
superior  motive  power  for  ateam  wUlf  no 


*  "  Of  the  dUTerent  operations  on  mlnerali ,  by 
whieh  they  may  be  made  to  yield  a  greater  propor- 
tion of  metal,  and  at  the  laiiie  ttana  to  imptova  ita 
quality.'' 
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doubt,  jitrike  muxj  minds  as  eztrtTafsnt,  if 
not  chimerical.  We  hare  been  so  accus- 
tomed to  regard  steam  power  as  the  ne  pint 
vitra  of  attainment  in  subjecting  the  modi- 
fied forces  of  Nature  to  the  serrioe  of  man, 
that  a  discorery  which  promises  to  super- 
sede this  agency  will  have  to  contend  with 
the  most  formidable  precoooeptions,  as  well 
at  with  gigantic  interests.  Nerertlieless,  it 
may  now  be  predicted  with  confidence  that 
we  are  on  the  eve  of  another  great  rcYolntion, 
produced  by  the  application  of  an  agent 
more  economical  and  incalculably  safer  than 
steam.  A  few  years  hence  we  shall  bear  of 
the  '  wonders  of  caloric,'  instead  of  the 
'  wonders  of  steam.'  To  the  question, '  How 
did  yon  cross  the  Atlantic  ? '  the  reply  will 
be,  '  By  caloric,  of  course !'  On  Saturday 
I  Tiiited  the  manufactory,  and  had  the  pri- 
▼liege  of  Inspecting  Ericsson's  caloric  en- 
gine, of  60  horse  power,  while  it  was  in  ope- 
ration. It  consists  of  two  pairs  cf  cylinders, 
the  working  pistons  of  which  are  72  inches 
in  diameter.  Ita  great  peculiarities  consist 
in  its  very  Urge  cylinders  and  pistons,  work- 
ing with  very  low  pressure,  and  in  the  ab- 
sence of  boilers  or  heaters,  there  being  no 
other  fires  employed  than  those  in  small 
grates  under  the  bottoms  of  the  working 
cylinders.  During  the  eight  months  that 
this  test-engine  has  been  in  operation,  not  a 
cent  has  been  expended  for  repairs  or  acci- 
dents. It  is  a  beautiful  and  imposing  ob- 
ject, and  conveys  the  idea  of  power  and 
symmetry  much  more  ImprcssiTely  than  the 
largest  steam  engine  that  I  have  ever  seen. 
The  leading  principle  of  the  calorie  engine 
consists  in  producing  motive  power  by  the 
employment  of  the  expansive  force  of  atmo- 
spheric air,  instead  of  that  of  steam ;  the 
force  hiing  produced  by  compression  of  the 
air  in  one  part  of  the  machine,  and  by  its 
dilatation  by  the  application  of  heat  in  an* 
other  part.  This  dilatation,  however,  is  not 
effected  by  continnons  application  of  com- 
bustibles, but  by  a  peculiar  process  of  trans- 
fer, by  which  the  caloric  is  made  to  operate 
over  and  over  again,  tIs.,  Uie  heat  of  the  ahr 
escaping  from  the  working  cylinder  at  each 
successive  stroke  of  the  engine,  is  transferred 
to  the  cold,  compressed  air,  entering  the 
same ;  so  that,  in  fact,  a  continued  applica- 
tion of  fuel  is  only  necessary  in  onler  to 
make  good  the  losses  of  heat  ocoasioned  by 
the  unavoidable  radiation  of  the  heated  parts 
of  tho  machine.  The  obvious  advantages  of 
this  great  improTcment  are  the  great  ssTing 
of  fuel  and  of  labour  in  the  management  of 
the  engine,  and  its  perfect  safety.  A  ship 
carrying  the  amount  of  coal  that  the  Atlantic 
steamers  now  take  for  a  single  trip,  could 
cross  and  ro-eroas  the  Atlantic  twioe  without 
taking  in  coal ;  and  the  voyage  to  China  or 


to  California  could  be  easily  aceomplisihed 
by  a  caloric  ship  without  the  neeessitj  of 
stopping  at  auf  port  to  take  in  fuel.  An- 
thracite coal  being  far  the  best  fiiel  for  this 
new  engine,  we  shall  no  longer  have  to  pur- 
chase bituminous  coal  in  England  for  retnjni 
trips.  On  the  contrary,  England  wOl  find  it 
adrantsgeous  to  come  to  us  for  our  anthra- 
cite. A  slow  radiating  fire  without  flaose.  Is 
what  is  required,  and  this  is  best  supplied 
by  our  anthracite.  There  being  no  smoke, 
a  short  pipe  to  carry  off  the  carbonic  oxide 
gas  and  other  products  of  combustion  is  all 
that  is  needed.  But  the  great  advantage  of 
thb  important  improrement,  and  that  which, 
in  the  absence  of  other  adTantagea,  vronhl 
commend  it  to  adoption,  is  the  entire  aafety 
of  the  engine,  an  explosion  being  impossible^ 
In  steam  engines,  if  the  water  gets  low,  or  if 
there  is  sn  excess  of  pressure,  or  anj  defect 
in  the  materials  of  which  the  boiler  is  com- 
posed, or  an  overheating  of  the  ftimaoe  tops, 
occasioned  by  incrustation  formed  by  salt, 
in  marine  boilers,  &e.,  an  explosion  is  ioe* 
▼itable.  But  in  the  caloric  engine  the  only 
result  from  neglect  will  be  the  stoppage  of 
the  engine.  Tne  present  test  engine  shows 
that  there  must  be  a  neglect  to  put  in  fnfll 
for  the  space  of  three  hours  before  the  speed 
is  CTcn  riackened.  Thus  yon  have  nothing 
to  fear  from  a  sleepy  engineer  or  an  ambi- 
tious captain;  and  all  the  while  not  one- 
quarter  the  amount  of  attendance  and  labour 
required  to  keep  a  steam  engine  in  motion 
wiU  be  needed.  When  vre  conaider  the 
amount  of  human  mutilation,  suffering,  and 
loss  which  will  be  prevented  for  a  century  to 
come,  when  this  ioTcntion  shall  have  passed 
into  general  use,  surely  every  pbilanthropist 
will  bid  God  speed  to  this  new  motivo 
engine.  A  caloric  ship  of  2,200  tons,  to  be 
called  the  Brietaon,  is  now  in  process  of  eon- 
struction,  and  is  in  such  a  atate  of  forward- 
ness, that  she  will  be  in  frames  by  the  end 
of  next  week.  She  is  a  very  beautiful  mo- 
del,  and  is  the  sdmiration  of  all  shipbuilders 
for  her  remarkable  strength,  being  admitted 
to  have  the  strongest  iMttom  of  any  ship 
built  in  New  York.  The  machinery  is  more 
than  half  completed.  I  saw  three,  out  of 
the  four  working  cylinders,  the  paddio- 
whoels,  all  the  ralves  and  TaWe  ehesU,  the 
main  links  and  connecting  rods,  the  bed- 
plates, and  mahi  pillar  blocks— and  various 
other  parts  of  the  engine — all  of  them  mas- 
siTO  forms  of  metal,  east  with  the  utmost 
precision  and  smoothness,  and  the  castings 
pronounced  by  competent  judgea  to  be  supe- 
rior to  the  best  in  the  British  steamers.  The 
cylinders  are  168  inches  in  diameter,  72 
inches  Isrger  than  those  in  the  CoUina 
steamers.  The  JBrietson  will  be  ready  for 
sea  by  October  next,  and  her  owners  Intend 
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to  take  panengen  at  a  redaoed  price  in  con- 
eeqveiiee  of  the  reduced  expenses  under  the 
new  principle.  The  ship  belongs  to  Mr. 
John  B.  Kitching  and  a  few  other  wealthy 
men.  The  BHcMtau  will  be  commanded  hj 
#aptain  Lowber.*' 

[We  gave  a  foil  description  of  the  caloric 
engine,  with  engpra?ings,  in  oar  last  Tolame, 
p.  41.    The  inTention,  as  many  of  onr  rea- 
ders will  recollect,  was  made  originally  in 
this  country,  about  eighteen  years  ago  (see 
Meek.  Maff,t  vol.  zx.,  p.  250),  and  then 
excited  a  good  deal  of  notice.  Mr.  Ericsson 
fMvoured  us  at  that  time  with  a  demonstra- 
iiun  of  the  principle  of  it,  which,  for  the 
sake  of  present  readers,  we  now  republish.] 
To  arrive  at  a  clear  underttanding  of  the 
advantage  gained  by  the  new  mode  of  em- 
ploying heat  adopted  in  this  engine,  it  may 
not  be  amiss  to  pause  for  a  moment  to  con- 
sider how  heat  is  at  present  made  use  of 
when  employed  to  actuate  that  universal  in- 
strument of  mechanical  power,  the  steam 
engine  ?     Is  it  necessary  to  ike  effect  prO' 
dueed  that  the  heat  should  be  absorbcMi  or 
destroyed,  or  in  any    way  diminished  In 
energy  ?    If  this  question  can  be  answered 
in  the  negative,  then  It  will  be  quite  logical 
to  assume  that  the  power  of   the    steam 
engine  forms  but  a  fraction  of  that  which 
the  combustion  of  a  given  quantity  of  fuel 
is  capable  of  producing. 

Weil,  then,  let  us  suppose  a  quantity  of 
steam,  of  known  volume  and  pressure,  to  be 
admitted  into  a  vessel  containing  cold  water 
of  a  given  weight  and  temperature,  the 
elevation  of  temperature  which  will  be 
produced  will,  of  course,  afford  an  accurate 
measure  of  the  quantity  of  heat  contained 
in  the  steam  previous  to  its  condense* 
tion.  Suppose,  now,  that  an  equal  volume 
of  steam,  of  equal  pressure,  as  in  the 
first  instance,  is  admitted,  under  a  pteton, 
working  in  a  cylinder,  and  subjected  to  a 
proporSonate  load  —  that  piston  will,  of 
eourse,  move  until  all  the  steam  has  been 
admitted,  and,  by  its  motion,  exert  a  force 
proportionate  to  the  pressure  of  the  steam 
and  the  volume  displaced.  Let,  then,  the 
steam  be  discharged  from  under  the  piston 
into  the  vessel  of  cold  water,  under  similar 
dreumstancea  as  In  the  first  supposition, 
and  it  will  be  found  that  the  tome  elevation 
of  temperature  will  take  plaoe  as  when  the 
eteam  was  not  pieriously  employed  to  raise 
the  piston.  We  thus  find  that  ike  produe* 
tiam  of  meekanical  force  by  keat  ie  tm ac- 
companied  ky  eny  toee  of  keat.* 

But,  in  the  steam  engine,  tliis  remarkable 


*  Loiaat  \fj  radiation  need  not  here  be  taken  Into 
aoeonnt,  for  they  do  not  sfleet  the  theory. 


circumstance  is  not  productive  of  any  ad- 
vantage, for  although  nearly  all  the  heat 
generated  in  the  lK>iIer  is  unquestionably 
conducted  to  the  condenser,  that  heat  can- 
not from  thence  be  brought  back  to  the 
boiler  again  for  the  purpose  of  raising  steam, 
having  in  the  oendensing  process  been  dif- 
fused amongst  a  large  quantity  of  matter, 
and  brought  to  a  much  lower  temperature 
than  the  steam.* 

On  these  grounds  the  inference  seems  in- 
contestible,  that  the  steam  engine  is  not 
constructed  on  a  correct  physical  principle, 
inasmuch  as  it  consumes  a  greater  quantity 
of  that  precious  commodity,  fuel,  than  is 
necessary  for  the  production  of  the  mecha- 
nical force  obtained. 

It  is  well  known  that  ell  fluid  substances, 
the  gases  particularly,  expand  very  consi- 
derably by  being  exposed  to  the  action  of 
heat,  and  that,  if  kept  in  a  state  of  compres- 
sion previous  to  being  heated,  their  expan- 
sive force  will,  at  a  given  temperature,  be 
greater,  and  that  in  the  same  proportion  as 
the  increase  of  density.  That  an  engine 
might  be  worked  by  means  of  such  ex- 
pansion or  dilatation,  will  be  readily  ad- 
mitted by  any  one  reflecting  on  the  subject, 
without  referring  to  the  diagram  or  sketch 
of  the  Caloric  Engine  given  in  a  recent 
number  of  your  Magaxine.  I  will,  there- 
fore, not  detain  your  readers  by  detailing  the 
manner  in  which  the  motion  ia  practically 
produced  by  the  dilatation  of  tiie  heated 
mediam,  but  confine  myself  to  the  theory  of 
the  contrivance,  by  which  a  nearly  unlimited 
quantity  of  the  impelling  mediam  (gaseous 
or  fluid)  may  be  heated  to  any  required  tem- 
perature, by  the  consumption  of  a  small 
quantity  of  fueLf 

Let  fig.  I  (see  the  sccompaoying  engraving) 
represent  a  furnace  having  a  metal  tube  y, 
conducted  throagh  the  centre  of  its  flue,  to 
be  acted  on  by  the  heat  in  its  passage  to  the 
chimney  ;  let  a  pair  of  bellows  be  attached 
to  the  pipe  y  at  A,  for  the  purpose  of  keep- 
ing up  a  constant  current  of  air  through  that 
pipe ;  and  let  a  thermometer  be  inserted  into 
it  at  A,  and  another  thermometer  at  B. 


*  Of  course,  every  boiler  is  fed  from  the  con  den- 
ier, bat  thb  produoet  a  Mvhig  of  lUel  of  only  one- 
thirteenth  part  of  the  ivhole  qusntitj  couiumed — 
hence  thirteen-fourteenths  of  the  heat  generated 
it  constantly  wasted. 

t  The  Journal  cited  in  my  last  oommnnlcatlon, 
having,  by  eome  strange  oversight,  mistaken  tig 
Caloric  Engine  for  an  "  Air-Eoglne,"  it  will  be  well 
to  direct  the  attenilon  of  your  readers  to  the  fact 
that  various  gaseous  and  even  fluid  substancee 
capable  of  considerable  dilatation  by  heat,  are 
equally  applicable  for  using  the  heat  over  and  over 
again ;  and  for  the  reason  that  the  Impelling  agent 
ntag  fte  vatied,  while,  in  every  case,  ooloHc  U  In- 
diapmuable,  has  the  term  Cclvrie  Engine  been 
chosen. 


BKtOWOH  ■  GjU>)Bia  XHfllirK* 


to  lodical*  IWf,  k  IdUoiti,  u  •  nutUr  et  tiinad  br  ukoUtiDi  «b*t  qnuiUtr  of  Uat 
•MTW,  that  (1m  iMM  truuBiited  bf  th*  It  nqwnd  W  laiM  »  caMs  fMt  of  ak  &«m 
rarawe  per  Minnie  will  be  KcantdT  Mew-      GO' up  te  l«r=.  Nflir,nppeee  thenwefv. 
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aue,  wtih  its  netal  tvba,  to  ba  repmtnted 
hj  /If.  2,  but  Initiad  of  baviDg  the  bellowa 
atUi^d  to  the  metal  tube»  aappoie  thaa& 
to  be  attached  to  a  pipe,  AC  of  infinite 
length,  and  let  thia  pipe  be  inolosed  in  a 
oaaing  X ;  aappoae  farther  thia  caaing  to  be 
Borronnded  by  a  perfect  non-oond actor  of 
heat,  and  instead  of  allowing  the  hot  air  to 
paaa  off  directly,  as  at  B,  in  fig.  1,  let  it  be 
conducted  from  the  metal  tube  y,  through 
the  pipe  D,  into  the  caaing  X,  and  paaa  off 
at  B.  Then  let  therm  ometera  be  inaerted 
in  the  pipea  at  A,  C,  D,  and  B,  the  bellowa 
being  worlied  at  the  aame  apeed  aa  before, 
and  an  equal  fire' kept  up.  At  the  eom- 
meneement,  the  thermometer,  at  A  and  C, 
will  of  eonne  both  indicate  60^,  bvt  the 
thermometer  at  C  will  Tery  aoon  begin  to 
riat,  on  aoeonnt  of  the  heat  oouTeyed  into  the 
eaatng  X  i  bmt  any  inoreaae  of  temperatmre 
at  C,  will  of  oovae  eanae  an  inereaaeof  tem- 
Mratare  at  D.  Thia  again  wUl  atill  further 
ukcraaae  the  temperature  at  C,  and  00  on,  in 
continued  aucceaaion,  until  the  thermometer 
at  D  indicatea  a  temperature  nearly  equal  to 
that  of  the  hot  air  in  the  beginning  of  the 
flue  leading  from  the  famace :  any  further 
increase  of  temperature  of  courae  cannot 
take  place.  Now,  since  the  quantity,  or 
rather  weight  of  air  forced  through  the 
metel  tube  p,  ia  the  aame  aa  in  the  first  pro* 
position,  and  the  power  of  the  fire  likewise ; 
this  iatter  propoaition,  illustrated  by  fig.  3, 
in0ontroveftibly  proves,  that  the  iemp§niwr$ 
to  wiiieh  the  air  may  be  brought  ia  made  per* 
feetly  indepeiideDl  of  the  pumtUp  of  neat 
generated  in  the  fumaee. 

But  the  fuanfitp  of  air  to  be  heated  will 
alao  bo  equally  independent  of  the  qutmiily 
of  heat  generated  :  for  suppose  that  in  the 
firat  proposition  the  draught  be  dtecked  so 
aa  to  diminiab  the  consumption  of  fiiel 
three-fourths,  then  the  20  cubic  feet  of  air 
constantly  eirculated  per  minute  will  be 
raised  about  10^  instead  of  40° ;  but  apply  tbe 
GOntriTanee  for  bringing  the  heat  back,  as 
illustrated  in  fig.  2,  and  the  thermometers 
at  C  and  at  D  will  be  effected  just  as  aboTO 
deaerfbed,  except  that  more  time  will  be 
required  before  tbe  temperature  at  D  ia 
brought  to  the  full  height,  and  that  leea 
heat  wiU  altimatelf  escape  at  B.  Thna  it  may 
be  profcd  tkmrttio^Uy,  that  any  quantity 
of  flaid  air  or  gaseous  matter  ean  be  heated 
up  to  a  high  temperature,  iadependcntly 
of  the  quantity  of  heat  actually  generated 
for  that  purpose.  Althongh  this  is  appa* 
rentiy  a  paradox,  it  is  not  so ;  for  by  re/er- 
riag  to  the  illustration  in  figs.  2  and  3,  it 
will  at  once  be  aeen  that  the  circulating  fluid 
if  of  a  high  temperaiure  only  when  pauhig 
ih€  paimt  D,  and  that  it  gradually  dirain. 
iahea  in  tempmtore,  aa  it  reoedea  and  gra- 


dually incresaes  as  it  advanoea  towards  that 
point.  Howes er,  for  the  purpoae  of  obtain- 
ing mechanical  force,  thia  ia  quite  as  advan- 
tegeoua  as  if  the  fluid  retained  ita  high  tem- 
perature  when  it  escapea ;  for  at  the  point 
D  is  the  heated  fluid  admitted  into  the  work- 
ing cylinder,  and  from  thence  passed  off  into 
the  casing  X.  The  manner  in  which  this  is 
done,  your  diagram  of  the  Caloric  Engine, 
in  a  former  Number,  fully  explains. 

Fig.  3  represents  the  form  of  apparatus 
used  in  practice ;  ite  operation  ia  precisely 
the  same  aa  in  fig.  2,  and  thermometeis 
plaoed  at  A,  C,  D,  and  B,  will  indicate  tem- 
peratorea,  proving  the  inereaae  of  tempera- 
ture and  tranafer  of  heat  in  a  aimilar  man- 
ner. The  oold  fluid  ia  forced  into  the 
fumaee  through  a  number  of  email  tubea  Z, 
and  the  hot  air  ia  paaaed  off  through  tbe  ves- 
sel X  (called  the  regenerator).  Tbe  currente, 
both  in  thiaveasel  and  in  the  tubes,  are 
broken  in  a  peculiar  manner,  sp  as  to  pro- 
duce a  constent  intermixture  of  particles, 
which  is  absolutely  necessary  for  effecting  a 
rapid  transfer  of  heat.  But  to  such  an  ex- 
tent has  this  object  been  atteined  by  the 
oontrirancea  instituted,  that  hot  air,  oon- 
atantly  passed  at  the  rate  of  6  feet  per  ae- 
cond,  through  a  pipe  of  1|  inch  bore,  14  feet 
long,  and  entering  at  a  temperature  of  300% 
has,  by  a  oountMr-eurrent  of  ijmal  wutgni' 
tndet  been  brought  down  to  85  ,  the  eoun- 
ter*curreiit  at  the  aaase  tiaae  entering  at  72''. 


PU8IBLB  IflTAL  FIBB-PLU68. 

In  No.  1500  of  the  Meeh,  Mag,,  it 
appears  that  Mr.  Granville  Sharp,  in 
hie  Prize  Essay,  has  sug^ted,  aniongat 
other  modes  of  constructinff  safes  for  the 
protection  of  valuable  articles  from  fire, 
that  is,  fireproof  receptacles,  of  the  same 
nature  with  those  proposed  in  the  Builder 
of  4th  December,  1847,  but  without  re- 
ference to  that  publication.  So  also  he 
recommends  the  use  of  fuiihle  metal  to 
ensure  a  self-acting  flow  of  water ;  but 
in  this  instance  he  speaks  of  it  as  "  Mr. 
Mackay's  invention ;  *'  was  it  so,  or  was 
it  not?  Had  Mr.  Mackay  in  any  way 
recorded  his  invention  previously  to  De- 
cember, 1847?  Had  he  recorded  it 
before  27lh  October,  1849,  when.  ««M. 
S.  B.'8"  paper  appeared  in  the  Meek. 
Mag,,  recommending  portions  of  pipes 
of  fasibie  metal  for  rendering  a  fire-ex- 
tinguishing apparatus  automatic  f  It 
often  happens  that,  having  the  same 
object  in  view,  different  persons  devise 
similar  means  of  attaining  it. 
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The  article  in  question,  as  giren  by 
the  Builder,  was  as  follows : 


•f 


"  Fireproof  Safei: 

'''An  obliging  correspondent  writes  as 
follows : 

''  Property  to  an  immense  amount,  in 
title-deeds,  foreign  securities,  &c.,  is 
now  incapable  of  insurance  from  fire,  on 
account  of  the  excessive  risk  such  articles 
are  exposed  to.  A  receptacle  for  articles 
of  this  nature  has  been  devised  which 
would  afford  for  them  perfect  security 
from  conflagration,  and  which  might  be 
constructed  at  an  expense  so  moderate 
as  might  enable  private  persons  to  adopt 
it;  bankers,  for  instance,  who  usually 
hold  in  trust  securities  of  very  conside- 
rable value.  It  has  been  planned  from 
a  combination  of  the  several  expedients 
devised,  and  successfully  introduced,  by 
the  late  Sir  Samuel  Bentham,  whilst 
Inspector-general  of  Naval  Works,  for 
the  protection  of  the  Royal  Dockyards 
from  fire,  for  the  conservation  of  gun- 
powder in  case  of  fire  on  board  ship, 
and  for  giving  light  to  ships*  powder- 
magaiines. 

"  The  proposed  receptacles  may  be 
briefly  described  as  follows : 

'*  Where  it  can  be  constructed  under 
ground,  a  chamber,  of  which  the  walls, 
floor,  and  roof  should  be  made  perfectly 
water-tight ;  a  cistern  of  water  covering 
the  roo^ 

"  The  interior  of  the  chamber  either 
to  be  fitted  up  with  a  number  of  cells  of 
metal,  capable  of  being  dosed  water- 
tight ;  or  with  separate  moveable  water- 
tight eases,  the  cells  or  cases  being  for 
the  reception  of  the  property  to  be  se- 
cured against  fire,  these  cells  or  cases 
being  arranged  in  the  middle  of  the 
receptacle,  so  as  to  leave  a  clear  space 
between  them,  the  walls,  and  the  roof. 

*'  Pipes  communicating  with  the  inte- 
rior of  the  receptacle  to  be  conveyed 
from  the  cistern,  by  which  means,  in 
case  of  danger  from  fire,  water  to  be  let 
into  the  receptacle  itself,  so  as  to  fill  it 
completely  round  and  above  the  water- 
tight cells  or  cases.  The  cistern  to  con- 
tain a  quantity  of  water  more  than  suffi- 
cient to  fill  the  interior  of  the  receptacle, 
and  means  to  be  provided  for  replenish- 
ing the  cistern  in  case  of  evaporation  or 
other  loss  of  water. 

**  To  render  the  flow  of  water  into  the 
receptacle  »elf  acting^  in  case  of  fire,  the 


pipes  <tf  communication  to  be  pingged 
Yii^futiblemetal :*  thus,  should  a  neigh- 
bouring conflagration  be  such  as  to  ridse 
the  water  in  the  cistern  to  a  boiling  heat, 
the  plugs  would  melt ;  consequently  water 
would  enter  from  the  cistern  to  the  re- 
ceptacle, fill  it,  and  preserve  intact  the 
contents  of  the  cells  and  cases.  After 
the  danger  ceased,  the  water  would,  of 
course,  be  pumped  out  of  the  receptacle. 

'*  The  entrance  would  be  most  securely 
made  through  the  roof  and  cistern  above, 
by  means  of  a  cased  trap-door  eloaing 
water-tight,  so  as  when  not  in  use  to  be 
covered  with  water. 

'*For  giving  light  when  needful  to 
the  interior  of  the  receptacle,  safety- 
lamps,  encompassed  by  a  double  easing 
of  glass,  fillea  between  with  water ;  the 
pipes  for  supplying  air  and  for  eonveyinff 
away  the  foul  air,  to  be  siphon-shaped^ 
so  contrived  that  no  sparks  could  issue 
from  them. 

"Where  such  a  receptacle  could  not  be 
conveniently  constructed  under  ground, 
the  wall  to  be  inclosed  in  an  exterior  one 
at  some  distance  from  it ;  the  interval  to 
form  a  cistern  filled  with  water,  easily 
replenished  like  the  cistern  on  the  roof. 

"  To  dry  and  ventilate  the  reoeptade,  a 
ventilator;  such,  for  instance,  as  that 
proposed  by  Dr.  Hales,  a  century  aso, 
might  be  used ;  that  is,  a  kind  of  woo<fen 
air-pump  of  very  simple  oonstruction ; 
means  being  at  the  same  time  provided 
to  supply  the  place  of  moist  air  con- 
tracted by  other  air  drawn  f^m  a  cham- 
ber where  it  would  be  already  dried  and 
warmed. 

**As  gunpowder,  whether  in  bulk  or  in 
cartridges,  was  found  to  keep  perfectly 
in  Sir  Samuel's  water- tisht  cases, 
there  can  be  no  doubt  but  Uiat  parch- 
ments or  papers  miffht  be  equally  well 
preserved  in  a  suitable  cell  or  case,  sup- 
posing always  that  they  were  dry  when 
inserted."  Thus  ends  the  BmiUUr*9 
article. 

On  the  occasion,  not  many  years  ago, 
of  a  fire  in  Lincoln's- inn,  and  when  some 
occupants  of  chambers  were  in  conse- 
quence about  to  construct  private  safes 
for  the  security  of  papers  intrusted  to 
them,  the  same  correspondent  of  the 
Builder  ventured  to  suggest  (privately) 


•  8e«  No.  1475,  page  391,  of  the  Mtek,  Mag,,  ftir 
various  appllcationi,  by  the  same  oorrespondeftt,  «f 
fusible  metal  to  pipes,  spreaders,  &c. 
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the  eonstnietion  of  a  capacioos  fire- 
proof safe  for  general  use.  It  was  ob- 
served in  this  suggestion,  that  the  great 
square  of  the  inn  afforded  ample  space 
for  an  underground  safe ;  that  the  same 
plan,  generally  speaking,  as  that  indi- 
cated in  the  Builder  would  be  appli- 
cable; thst  more  or  less  share  in  the 
interior  of  the  safe  might  be  let  to 
individual  residents  of  the  inn ;  that 
the  deposit  or  withdrawal  of  a  case, 
on  written  demand,  from  its  owner, 
might  be  safely  intrusted  to  a  respon- 
sible individual ;  that  this  person  might 
he  chosen  in  such  manner  as  to  satis^ 
depositors  of  his  competency  for  this 
service ;  that  a  remunerative  rent  might 
be  obtained  for  the  same,— yet  fixing 
the  charge  for  share  in  its  interior  at 
a  much  lower  rate  than  equal  security 
Cfivld  be  obtained  for  in  any  private 
safe. 

It  would  seem  that  insurance-offices, 
bv  means  of  such  safes  might  be  en- 
abled to  insure  many  deeds,  securities, 
and  other  papers  against  fire,  espe- 
cially those  not  frequently  wanted; 
those  neeessarv  for  the  receipt  of  divi- 
dends on  foreign  stocks  would  reauire 
to  be  produced  half-yearly,  though  deeds 
of  many  descriptions  would  be  wanted 
only  on  the  occasion  of  sale  or  trans- 
fer of  an  estate.  A  premium  would, 
of  course,  be  demanded  equal  to  the 
extra  expense  of  storing  property  of  this 
description,  and  of  delivering  it  upon 
occasions  when  it  might  be  wanted. — 
How  many  are  the  persons  who  would 
gladly  embrace  an  opportunity  of  insur- 
ing that  fragile  paper  or  parchment  on 
which,  perhaps,  their  whole  means  of 
subsistence  depends ! 

The  first  known  occasion  on  which 
fusible  metal  was  applied  to  use  was  in 
the  year  1796  and  1797,  when  Bentham 
employed  it  as  a  safety-valve  to  the 
cooking  and  distilling  apparatus  of  the 
Arrouf.  In  No.  1429  of  tbe  Mechanics* 
Magazine  will  be  found  his  sppliea- 
tion  of  it  as  a  calorimeter. 

Sn*  S.  B. 

THB  PADDLB-WHBKL   AND   SCRBW. 

It  has  frequently  been  stated  that  high 
speed  cannot  be  obtaioed  with  a  screw  pro- 
peller, and  an  iiiitaoce  challeoged  where 
speed  has  been  given  by  it  to  a  Urge  vesiel, 
equal  to  the  speeds  obtaioed  from  fast  ocean 
steaft-ships,  like  the  Collins  and  Canard 
liners )  bat  I  think  the  results  ftimished  from 


the  dip  of  PUisHtrff,*  a  vessel  probably 
of  equfd  resistance  to  the  steamers  of  these 
celebrated  lines,  will  be  fonnd  as  high, 
comparing  them  with  the  actual  powers 
applied  to  the  propelling  instrnnents. 

With  the  Collins'  steamers  there  is  re- 
quired, to  make  a  ten  days  twenty  hoars 
passage  from  New  York  to  Liverpool,  a 
mean  effective  steam  pretsnre  of  19  lbs. 
per  sqaare  Inch  of  piston,  furnished  by  a 
oonsamption  of  83  tons  of  coal  per  twenty, 
four  boars,  catting  off  at  four-ninths.  The 
space  displacfment  of  both  pistons  per 
stroke  is  888*03  cubic  feet.  Mean  number 
of  doable  strokes  per  nioute,  14^.  Allow- 
ing, then,  the  oiean  effective  pressure  in  the 
cylinders  of  the  Cfiiy  qf  PitUburg  to  be 
19  lbs.  per  square  ineht  and  the  doable 
strokes  of  piston  per  minute  43*18,  the 
powers  sttd  results  would  compare  as  fol- 
lows; vis.. 

Cube  of  speeds 
Powers.       Speeds,    or  Results. 
Collins  1115        1*039      1122 

City  of  PitU- 

borg    1000        1000      1000 

The  foregoing  is,  of  coarse,  but  an  ap- 
proximation obtained  from  general  data; 
bat  it  is  saiBeiently  close  to  demonstrate 
that  the  screw  will,  for  ocean  steam-ships  of 
very  deep  draft,  give  equal  speeds  with 
equal  power,  compared  to  the  paddle  wheel, 
provided  it  be  properly  proportioned  and 
well  managed. 

The  screw  has  never,  to  mj  knowledge, 
been  tried  in  a  first-class  ocean  steam-abip, 
with  any  approximation  to  the  power  that  is 
applied  to  the  paddle-wheels  of  such  ves- 
sels ;  of  coarse,  the  reaaoo  is  obvious  why 
as  great  speeds  have  not  been  obtained. 
General  Proporiione  oj  Power  andqf  Bur- 
face   of  Screw  to  Immereed   Amideh^ 
SeeiUm  of  Veteel. 
Sqaare  feet  of  immersed  amid- 
ship  section  of  vessel  per 
cubic  foot  of   space  dis- 
placement of  plitont      ..  2*992  to  r 000 
Sqaare  feetof  immersed  amid- 
ship  section  of  vessel  per 
cable  foot  of   space  dis- 
placement of  pistons  mnlti- 
plied  by  number  of  doable 
strokes    of     piston     per 

minute 0  093       ,, 

Square  feet  of  immersed,  &c., 
per  square  foot  of  area  of 
screw,  viewed  as  a  disc  ..  7*240 
Square  feet  of  immersed,  &c., 
per  sctual  horse  power  de- 
veloped by  vessel        .  •  •  •  1  '030 
J3.  F.  Itkerwood,  CMrf  Engineer,  U.B.N, 
'^PrankUn  Journal, 

*  A  new  steam  ship,  whieh  has  recentlv  beffun 
to  run  between  Philadelphia  and  Llveipool. 
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BI.SCTAIC  TBL«O»AP0  B«TW*BK  KlTfil'AV^ 
AND  IRBLAMD. 

A  submarine  telegraph  between  the  couts 
of  England  and  Ireland  is  now  an  acoom- 
pUshed  fact.  The  p<rtiei  to  whpm  the 
honour  ia  due  of  eolTiog  thii  great  praetical 
problem  (there  hare  been  no  leu  than  three 
in  the  field),  are  thoae  who  are  aaiociated 
under  the  title  of  the  IrM  EUetrie  7e/«- 
graph  Company;  and  the  oable  used  for 
the  purpose  has  been  manufactured  for  that 
Company  by  the  same  eminent  firm  which 
supplied  that  for  the  Dover  and  Calais  line — 
Messrs.  Newall,  Milnes,  and  Gordon,  of 
Newcastle-on-Tyne. 

Last  Tuesday  morning,  at  4  o'clock,  the 
Britannia  steamer  started  from  Holyhead 
with  the  oable  on  board,  stated  to  weigh 
about  110  tons,  preceded  by  Her  Majesty's 
steamer  ProsperO'-^A  yessel  furnished  by  the 
Admiralty  as  a  pilot  to  the  expedition.  The 
steamers  proceeded  at  a  low  rate  of  speed, 
▼aryiug  from  four  to  six  miles  an  hour,  pay- 
ing out  the  wire  with  the  greatest  care  and 
precision  as  they  receded  from  the  English 
coast ;  and  at  length,  after  a  passage  of  little 
more  than  16  hours,  and  without  the  ooenr- 
rence  of  any  eoniretemp$,  arrived  at  Howth 
Harbour  amid  the  cheers  of  those  who  had 
assembled  to  witness  their  approach.  The 
moment  the  Britannia  had  arrived  at  her 
destination,  and  communicated  the  faet  to 
Holyhead  that  the  Irish  shore  was  rsacbed, 
the  final  grand  test  was  applied  to  the  tele- 
graphic  cable  by  connecting  the  wire  with 
one  of  tbe  ship's  loaded  guns,  and  passing 
the  word  '*  Fire  t "  to  Holyhead.  The  an- 
swer was  the  immediate  discharge  of  the 
gun  on  board  the  Britannia,  Tbe  hour  was 
then  just  half-past  8  o'clock.  The  worl&  lad 
been  performed  in  little  more  than  18  hours ! 
Messages  were  now  rapidly  interchanged, 
and  a  aalute  of  the  Britannia*9  guns  fired 
from  Holyhead.  Another  hour,  and  the 
cable  was  ashore,  tbe  connection  completed 
with  tbe  land  wires,  and  the  indicators  at 
the  Dublin  terminus  of  the  Drogheda  Rail- 
way, in  Amiens-street,  were  conversing  with 
those  at  the  terminus  of  the  Chester  and 
Holyhead  Railway,  in  Holyhead. 

The  cable  is  not  composed  of  four 
wires,  like  tbe  one  from  Dover  to  Calais* 
but  consists  of  a  single  copper  wire,  per- 
fectly insulated  with  gutta  percha,  and 
protected  by  an  outer  covering  of  iron  gal- 
vanised wires.  In  order  to  secure  the  cable 
from  injury  by  the  tides  and  the  sharp  rocks, 
it  hss  a  double  covering  of  iron  wires  from 
eaob  shora  for  aoae  copaidenble  diatanca 
into  tha  Mu.    The  taibla  oovaring  of  the 


70  inile^  of  wire  with  gnttft  percha  wm  ^^^^ 
by  the  Gutta  Percha  Company,  at  their 
works,  in  Wbarf-road,  City-road  ;  it  was 
then  shipped  to  Gateshead,  where  the  task 
of  adding  the  iron  galvanised  wiree 
performed  by  Messrs.  Newall  and  Co. 


aiLBSIAN  IBOM. 

(From  notice  in  the  Tmes  of  the  Siletiaii  Exhibl- 
tlon  of  Arts  and  ManoCiCtuni.) 

The  most  extensive  display  of  iron,  in  all 
the  stages  of  its  manufacture,  is  aeot  from 
tbe  numerous  foiigea  or  Button  of  Coont 
Rensrd,  who  alone  occupies  a  large  portion 
of  tbe  basement  of  the  building.  The  qua- 
lity of  the  metal  produced  at  his  worka  hae 
secured  it  a  local  reputation,  though  other 
establishments,  as  the  Laura  Works,  at 
Bei^then,  produce  iron  in  bar  and  the  larger 
forms  in  greater  quantity.  The  Renard 
Works  are  unrivalled  in  the  finer  sorts,  and 
of  hoop  iron,  nail-rods,  wire,  cast  iron  for 
cooking  vessels,  steel  in  many  varieties, 
especially  forged  steel  of  the  finest  quality, 
there  is  a  most  abundant  supply.  Sheet 
iron  is  exhibited  from  these  works  of  sach  a 
degree  of  tenuity  that  the  leaves  can  be 
used  for  paper.  A  bookbinder  of  Breelau 
has  made  an  album  of  nothing  cUe»  the 
pagee  of  which  turn  as  flexibly  as  the  finest 
fabric  of  linen  rags.  As  yet  no  extensive 
epplication  for  this  form  of  the  metal  has 
been  found,  but  the  manager  says  the  mate- 
rial must  precede  the  use  for  It;  perhaps 
books  may  hereafter  be  printed  for  the 
tropics  on  tfae«e  metallic  leaves,  and  defy 
the  destructive  power  of  ants  of  any  colour 
or  strength  of  forceps.  We  have  only  to 
invent  a  white  ink,  and  the  thing  is  done. 
Of  the  finest  sort  the  machinery  rolls  7,040 
square  feet  of  what  may  be  called  leaf  iron 
from  a  cwt.  of  metal.  In  point  of  price, 
however,  the  Siiesian  iron  cannot  compete 
with  English ;  much  is  stiJi  smelted  with 
wood,  and  the  coal  and  iron  districts  lie  at 
great  distances  from  each,  so  that  mneb 
capital  is  consumed  by  Uie  oonveyanot  of 
fuel  to  the  works. 
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H.  M.  fi.   "ItDXMBURGH. 

On  Tuesday  last,  Her  M^esty's  ship 
BdnUnurght  74  guns,  went  out  of  Ports- 
mouth Harbour  to  Spitbead  and  Stokee'e 
Bay,  to  try  her  engines  and  speed  at  the 
measured  mile. 

This  ship  has  been  recently  fitted  with 
engines  of  460  horses  power  and  screw 
propeller,  by  Messrs.  Maudslsy,  Sons,  and 
Field.  Her  performance  was  In  every  re- 
spect satbfaetory  ^  the  englnea  worked  nd- 
mirably,  and  the  speed  attained  on  tiie 
average  of  four  trials  wu  not  iesi  tlMn  6*f 


A  Ri^ILRQiD  OVBB  ICE. 


4/i^ 


kaotv,  or  nearly  9  koota  p^r  boiif,  w)i|p|» 
WM  more  than  w^s  expected  from  so  Urge 
apd  deep  a  ihip* 

Tt)e  engiQes  and  l^oilers  are  placed  so  Iqw 
in  t)^)  ahip  that  the  bighept  part  is  seven  or 
eight  feet  l^elow  the  water-line ;  so  tl^at  the 
e^pacy  of  the  inachinery  could  not  be  in- 
jured by  shot  passing  through  the  vessel. 

T^e  Edinburgh  has  been  lately  commis- 
sioned by  C^pt^in  Hewlet,  who  was  on 
board  st  ^e  irial,  acpompanied  by  Captain 
Chad,  pf  the  BxcHlentt  and  Captain  Hen- 
dersoHi  of  the  Blenheim;  Mr.  Murray,  Chief 
Engineer  of  Her  Majesty's  pockyard  ;  Mr. 
Lambert;  aqd  Messrs.  lifaudalaj  and  FielJ, 
the  maimers  of  the  maohinefy.  The  ship 
retjifned  ii^to  |he  harbour  by  H  F*v*f  eir 
thoqgb  the  iripd  was  bloviqg  stropg* 


A  BAILBOAO   OVER  ICK. 

(From  the  Franklin  Journal.) 

Tm>  r&ilrRad  lately  laid  upon  9  graduaMon 
of  ice,  proyided  by  nature  across  the  mouth 
qf  ti|e  Snsquehanna  riveri  at  Havre  do 
Grace,  in  the  State  of  Maryland,  seems  to 
deserye  a  pqore  permanent  record  than  the 
fleeting  notipep  of  the  daily  press. 

It  adds  another  to  the  many  striJLiog  eyi? 
deqces  recently  affofded  of  the  promptitude 
with  which  the  mind  of  the  American  en- 
gineer and  mpcbanio  grapples  with  i^nex- 
pec^d  djfficu^tieSf  ai^d  triumphs  over  then). 

The  raijroad  unitipg  the  cities  of  palti* 
more  and  Phil^^elphiaf  touches  both  banks 
of  the  Susquehanna  river  4t  its  mouth. 

Tl^e  river  here  is  about  four-fifths  of  « 
mile  iq  widtb,  and  forming  a  break  in  thf 
railroad  of  that  length  >  over  deep  water  \ 
the  oopamiinicatiqn  is  nsaally  kept  ifp  by 
means  of  a  largp  steam  ferryboat,  upo^ 
which  the  passengers  cross  from  pne  bank  \q 
the  other)  Independent  trpips  with  their  loco^ 
iT^Q^tvpa  beipg  m  waitipg  uppn  both  bsnVf. 

Thp  passengers  themiplves  ^ebarki  ^hp^ 
tb^y  reach  the  riyerf  ffpd  gain  the  boa^ 
tbrf^Ugh  covered  bi^ildiogiu  which  screen 
tbeq^  frofn  (he  westher ;  their  bsggagp,  witli 
the  ci^f  containing  it,  is  run  ppon  tb^  Ppper 
deck,  an4  being  parrie<}  over,  |s  replaced 
i^ppn  the  railroad  on  the  farther  b^nk,  and 
copplep  tp  the  train  in  vailing  tl^ere. 

Nw  the  river  3usqHphaip}f ,  leading  to 
the  norlbi  ift  ble^ k  ai^  ippanty^mous  regionsx 
bnogs  4ftW|»  i((  the  wintef  seasons  great 
quantities  of  floating  ice,  which  seriously 
impede  the  riulroad  ferry. 

At  the  ipoiith  ol  the  rlveir  there  is  sbpal 
w^ter,  in  which  the  ice  grounds,  and  in 
eerere  we^^hpr  it  fqrms  a  ppi^t  of  support 
for  sufcfiisive  ^sitting  ipas^,  fio|il  it  some- 
tiaapa  |pf gea  np  fpr  piany  milea  pbovp  tbi) 
ftf ry  oj  the  wlw»y  ^, 


«ake«  edge  npt  «nd  fr^ezipg  together  {^ 
that  pppition,  form  a  mass  of  grea|  solidity 
»nd  strength,  bu(  ver^  rough  upon  the  sur. 
face.  ^ 

While  this  gorge  is  forming,  the  railroad 
ferry  is  necessarily  discontinued,  and  when 
it  has  formed,  the  question  arises— hovr  ^ 
the  business  of  the  railway  to  be  resumed  ? 

These  preliminary  remarks  bring  us  now 
to  our  main  subject,  {n  a  serere  lyinter 
like  that  of  1851-2,  the  engipeer  of  the 
railway  sees  his  ferry  line  at  Havre  de 
Grace  cut  off,  and  the  fiv^f  filled  almost  to 
the  bpttom  with  a  vast  apcumulaMofi  of 
cakes  of  ice,  a  foot  thick,  edged  up,  and 
frpaen  in  that  position,  so  as  to  present  a 
mass  of  great  strength,  hot  most  forbidding 
superficial  aspect. 

Contemplating  this  with  the  true  eye  of 
science,  and  seeing  it|  adaptation  to  his 
purpose,  Mr.  Trimble,  the  Engineer  of  tho 
Railroad  Company,  determined  to  form  over 
this  rude  glacier  a  railroad  for  his  baggagQ 
and  freight  cars,  and  q  sledge  roqd  alongside 
of  it,  upon  which  (iro-borsp  sleighs  conld 
c^rry  his  passengers,  and  by  means  pf  tow- 
ing lines,  propel  the  freight  cars  over  the 
river.  This  was  the  great  idea,  and  most 
promptly  and  successfully  has  it  been  car- 
ried out. 

The  first  step  was  to  locate  the  railroad  ; 
for  upon  this  rough  surface  of  ice,  a  straight 
line  between  the  ferry  landings,  would  have 
required  too  naeh  gradnation,— too  much 
excavation  ^nd  pn^baokment,  so  to  speak, 
of  ice  and  snow. 

The  line  was  accordipgly  staked  out  with 
several  curves,  so  as  to  reduce  the  labour 
required  in  grading  the  frozen  surface ;  the 
projection?,  points,  and  ridges  were  cut 
away,  and  broken  fragments  of  ice  were 
used  to  fill  up  the  hollows.  Then  upon 
condemned  ties  about  four  feet  apart,  with 
some  new  timber  interspersed,  a  track  was 
laid  with  U  rails,  of  about  40lbs.  to  the 
yard,  confined  merely  by  hpok  -  headed 
spikes,  and  without  chairs. 

The  surface  of  tbe  ice  being  some  10  or 
15  feet  below  the  permanent  rails  upon  the 
two  banks,  was  gained  by  temporary  in- 
clines, running  off  from  the  shores  upon  a 
rough  blocking  of  pob  work,  so  arranged  as 
to  be  adjustable,  ai^d  taking  advantage  of  a 
low  pier  on  the  left  bank,  to  rediice  the 
grade.  These  incUnes,  and  the  tr^ck  across 
the  |ce,  were  connected  with  the  main  line 
on  botb  banks,  by  suitable  switches,  and 
formed,  in  fact,  a  species  of  sideling  yearly 
a  nifle  long.  Upon  the  inclines  the  b^lggage 
i^Dd  freight  cars  were  worked  one  way  by 
grqvili/f  pnd  th^  other  by  rofingf  from  tbe 
locomotive  train.  Forty  frdght  cars  per 
day,  laden  with  yaluable  merchfindise,  have 
been  worked  over  this  i^ovel  trapt  by  t^e 
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neam  above  referred  to,  and  were  propelled 
acroH  the  ice  portion  by  two-hone  sledi 
ranninf  upon  the  Mledge  road,  and  drawing 
the  cars  by  a  lateral  towing  line,  of  the  si^e 
of  a  man'i  finger. 

At  the  present  writing,  this  novel  and 
effectnal  means  of  maintaining  the  comma- 
nication  at  Havre  de  Grace  is  still  iu  success- 
ful operation,  and  will  so  continue  until  the 
ice  in  tlie  river  is  about  to  breaic  up.  Then, 
by  means  of  the  sledges,  the  rails  (the 
only  valuable  part  of  the  track),  can  be 
rapidly  moved  off  by  horse  power,  not  pro< 
bably  requiring  more  than  a  few  hours' 
time,  BO  that  the  communication  may  l>e 
maintained  successfully  until  the  last  mo- 
ment. If  properly  timed,  as  it  doubtless 
will  be,  the  railroad  may  be  removed,  the 
ice  may  run  out,  and  the  ferry  be  resumed, 
it  may  be,  in  less  tlian  forty-eight  hours. 

We  cannot  conclude  this  brief  notice  by 
an  eye-witness,  without  expressing  our  ad* 
miration  of  the  ingenious  practical  arrange- 
ment, adopted  for  overcoming  an  extra- 
ordinary difficulty  at  this  point,  by  Isaac 
R.  Trimble,  Esq.,  the  Engineer  of  the  Rail- 
road Company. 


TICB-CHAWCILLOn's  COVRT.— Ifofidey, 
May  31. 

(Before  Sir  G.  Tu&nxb.) 

The  VuhmiUnd  Camtiehowc. 

HANCOCK  V.  MOULTON. 

Sir  W.  P.  Wood,  Mr.  Hindmarch,  and 
Mr.  Sonthgate,  were  heard  in  opposition  to 
a  motion  for  the  injunction  to  restrain  the 
infringement  of  the  pUintiiF's  patent,* 
wliich,  it  is  asserted,  talces  place  in  the 
oaotttohouc  manufactory  of  the  defendant  at 
Bradford.  They  contended,  on  the  part  of 
the  defendant,  that  the  motion  should  be 
refiised  on  several  grounds ;  first,  that  there 
was  no  novelty  in  the  invention  for  which 
the  plaintiff  Hancock  obtained  a  patent. 
Tlie  affidavits  showed  that  articles  of  caout- 
chouc prepared  in  the  manner  to  which  the 
plaintiffs  had  given  the  name  of  vulcanisa- 
tion,— a  name  which  was  adopted  to  conceal 
the  ignorance  which  existed  of  the  real 
nature  of  the  change  effected  in  the  sub- 
stance ;  the  affidavits  showed  that  such  arti- 
cles had  l>een  exhibited,  not  merely  for  the 
purpose  of  obtaining  a  patent — not  for  the 
purpose  of  obtaining  pecuniary  assistance 
in  perfecting  that  invention,  or  the  title, 
which  might  be  legitimate  purposes  for 
making  known  theinrention — but  that  such 
articles  had  actually  been  exhibited  for  the 
purpose  of  obtaining  orders  as  early  as  the 


•  For  a  full  account  of  this  patent,  see  Meek, 
Mag,  vol.  zUL,  p.  150. 


year  1843  or  1844.  This  was  nidi  a  publi- 
cation as  would  prevent  any  party  from 
afterwards  obtaining  a  patent;  seoondly, 
they  contended  that  the  patent  had  never 
been  established  by  any  legal  proceedings. 
The  plaintiffs  had,  indeed,  proceeded  against 
some  importers  of  India-rubber  goloshes, 
and  had  succeeded.  Such  were  the  sctions 
against  Somerville  and  Btrt,  on  whidi  the 
plaintiffs  relied ;  but,  in  the  first  place,  the 
goods  then  complained  of  were  made  by  a 
process  in  which  crude  sulphur  was  intro- 
duced ;  and,  secondly,  those  actions  were 
merely  attempts  to  establish  a  patent  behind 
the  back  of  the  parties  chiefly  interested, 
against  persons  who  were  only  vendor*,  and 
were  not  inclined  to  prosecute  their  defence 
to  the  claim ;  thirdly,  they  denied  the  alleged 
infringement.  The  plaintiih  relted  entirely 
on  the  use  of  sulphur.  The  defendant  did 
not  use  sulphur.  It  was  true  a  small  portloii 
of  sulphur  might  be  extracted  upon  analy- 
sis ;  but  the  basis  was  hyposulphite  of  lead 
— ^it  was  a  compound  of  sulphurous  add  and 
lead.  Sulphur  was  not  introduced.  It  was 
as  reasonable  to  say  that  Epsom  salta  were 
SQlphur.  If  the  article  to  be  manufsctured 
was  intended  to  be  elastic,  the  defendant 
effected  the  proeess  by  the  use  of  hyposul- 
phite of  lead  and  artificial  sulphuret  of  lead, 
both  or  either,  but  he  preferred  to  use  them 
in  equal  quantities.  If  the  artide  waa  in- 
tended to  be  hard,  and  not  elastic,  the  delbi- 
dant  introduced  carbonate  of  magnesia.  It 
was  probably  the  case  that  the  oxygen  of 
the  sulphuric  acid  combined  with  the  lead, 
and  gave  off  a  small  portion  of  sulphur  in 
a  free  state,  but  it  was  entirely  an  asaump- 
tion  to  say  that  therefore  the  sulphur  pro- 
duced the  result  which  they  called  vmloaniM- 
tion.  The  defendant,  and  the  affidavits  on 
his  behalf,  showed  that  it  was  the  lead,  la 
chemical  combination  with  the  other  ingre- 
dients, which  produced  the  result.  It  waa 
not  true  that  1^  per  cent,  of  sulphur  was 
sufficient  for  the  purpose  in  the  pUiotlffii' 
manner  of  preparation,  for  the  defendaat 
had  caused  a  portion  of  the  rubber  prodoeed 
by  the  plaintiffs,  as  exhibiting  vulcaniaatioB 
by  that  proportion  of  sulphur,  to  be  expoeed 
to  the  action  of  turpentine  since  Saturday 
(May  29th),  and  it  has  already  beoome  gdn- 
tinous.  It  wu  quite  clear  that  the  alkged 
infringement  by  the  use  of  the  hyposul- 
phite of  lead  had  never  been  the  aubjoet  of 
any  trial  at  law,  and  therefore  the  Court 
would  not  grant  the  injunction  without  a 
trial.  And,  lastly,  they  contended  that  ttie 
Court  could  not  interfere  in  any  view  of  the 
case  by  injunction,  for  the  plaintiff  had  been 
distinctly  informed  two  years  and  a  half 
ago  that  the  defendant  Intended  forthwltli 
to  manufacture  eaoutehouc  aecordiag  to  his 
patent,  which  dlsdooed  the  full  proeeaa; 
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the  defendant  had  expended  3,000/.  vpon 
his  works,  and  acquired  a  large  boiineai  bj 
hia  exertions,  without  any  notice  tbat  his 
right  was  to  be  challenged  ;  his  patent  had 
remained  ssTerai  years  without  any  attempt 
to  attack  it  by  «etf*s  /aetM ;  it  was  even 
several  months  ago  that  the  trial  at  law 
upon  which  the  plaintiffs  relied  had  talcen 
place.  After  these  lachee  and  acquiescence 
the  plahitiflFs  had  lost  all  right  to  the  inter- 
poeition  of  the  Court,  cTcn  if  they  erer  had 
sueh  a  right,  and  the  Court  would  therefore 
relViM  the  motion. 


tPSOinCATIONS  OF  BNOLiaB  PATKMT8  BK- 
mOLLSD  DURING  THE  WIBK  BKDINO 
JTTNB  3,  1852. 

William  Aemand  Mombau  Gilbkb, 
of  South-street,  Finsbury,  gentleman.  For 
certain  Im/yroMmm/tm  theproeua  of^  and 
apparaiuifor  treating  faity  and  oleaginoui 
mattin,  md  in  the  tnanufaeture  of  eandlu 
'and  other  ui^ful  artielee  therefrom.  (A 
communication.)  Patent  dated  NoTembBr 
22,1851. 

Claime, — 1.  The  application  of  inlphu- 
rous  acid  to  the  direct  acidification  of  neu- 
tral ihtty  bodies. 

2.  The  mixture  of  a  sulphite  with  a  cal- 
oareoQS  losp  before  its  decompontion  by 
means  of  sulphuric  acid,  especially  wben 
the  latter  contains  asotous  acids. 

3.  The  application  of  lulphurous  add  gas 
daring  the  production  of  calcareous  soap. 

4.  The  heating  of  distilling  apparatus  by 
means  of  the  circulation  of  a  liquid  carried 
to  a  high  temperature  in  tubes,  or  by  means 
of  o?er-heated  steam  circulating  in  an  enye- 
lope  surrounding  the  bottom  of  the  still, 
and  then  injected  within  the  distilliog  fatty 
body. 

5.  Twoproceaies  for  super-heating  steam 
in  metallic  batlis. 

6.  The  application  of  a  new  construction 
of  pyrometer  to  apparatus  for  distilling 
Ihttj  bodies. 

7.  A  proeess  of  extracting  paraffine  [from 
peat,  ichistus,  &c.,]  and  of  purifying  the 
same  [by  the  aid  of  oleic  acid]. 

8.  A  mode  of  operating  and  applying  the 
liquid  extracted  firom  cocoa-nut  oiL 

9.  A  mode  of  treating  castor  and  "  rici- 
nous"  oils,  and  their  transformation  —  1, 
Into  lebacic  acid  to  be  mixed  with  candles ; 
2,  Into  a  new  alcohol ;  and  3,  Into  a  new 
fatty  acid. 

10.  A  mode  of  heating  the  moulds  of 
luminaries. 

11.  A  peculiar  construction  of  candle- 
mould  frame. 

12.  Ao  apparatuf  for  unmoulding  can- 
dles. 

13.  Four   apparatasea  and   prooesiei, 


whether  used  in  oombiluition  or  singly,  for 
treating  fatty  and  oleaginous  matters,  toge- 
ther with  certain  new  ooinblnations  of  che- 
mical agents. 

14.  The  application  of  argillaceous  and 
other  similar  earths  in  the  treatment  of 
fatty  and  oleaginous  bodies. 

Jban  Baptistb  CHA.L1IIN,  of  Roueu, 
merchant.  For  improvemente  in  prepare 
in$  and  weaving  cotton.  Patent  dated  No- 
vember 22,  1851. 

These  improTcments  consist  in  preparing 
cotton  warp  and  wefl  by  sizing  the  same 
prcTious  to  weaving  with  certain  new  com- 
positions, and  in  dressing  tbe  fkbrica  made 
therefrom  by  the  application  of  heat  during 
the  process  of  weaving,  whereby  fabrics  are 
produced  from  cotton  yams  possessing  all 
the  gloss  and  durability  of  linen. 

The  warp  and  weft  to  be  prepared  by  the 
patentee's  processes  are  to  be  previously 
bleached,  as  after  being  so  prepared  they 
are  brought  to  a  state  that  resists  the  action 
of  the  ordinary  bleadiing  agents.    The  sfse 
for  the  warp  is  composed  of  32  lbs.  starch, 
32  lbs.  wheat  flour,  83  lbs.  potato  flour, 
3  ox.  bleached  bees'  wax,  2f  lbs.  sulphate  of 
sine,  and  half  a  pound  sulphate  of  copper 
in  crystals,  brought  to  a  state  of  solution 
by  heating  them  in  a  suitable  vessel  with  700 
pints  of  water.  This  quantity  of  solution  Is 
sufficient  for  4  cwt.  of  warp.    The  warp  ia 
immersed  in  the  solution,  and  submitted  to 
pressure,  to  cause  it  to  be  perfectly  impreg- 
nated, after  which  it  is  dried,  and  is  then  fit 
for  use.  The  sise  for  the  weft  is  composed  of 
66  lbs.  starch  and  66  lbs.   potato  flour, 
brought  to  a  state  of  thin  paste  with  845 
quarts  of  water.  This  quantity  is  calculated 
for  preparing  400  lbs.  weight  of  weft,  which 
is  impregoated  with  it  by  immersion  and 
pressure.    Tbe  weft,  after  being  prepared 
and  dried,  becomes  as  hard  aa  wood,  and 
may  then  be  kept  for  any  length  of  time 
without  risk  of  deterioration.     In  order  to 
fender  it  fit  to  be  woven,  when  it  must  be  in 
a  damp  state,  it  is  only  necessary  to  soak  it 
for  about  five  minutes  in  warm  soap  and 
water.    A  solution  for  this  purpose  is  eom- 
posed  by  dissolving  13ozs.  of  soap  in  17 
quarts  of  water. 

The  weaving  may  be  performed  in  a  hand 
or  power  loom,  and  the  dressing  of  the  (kbrie 
is  effected  simultaneously  with  its  produc- 
tion, by  substituting  for  the  breaat  beam  of 
the  loom  a  tube  or  cylinder  of  metal  heated 
by  steam,  and  eauaing  the  woven  fabric  to 
be  brought  into  dose  contaot  therewith ;  or 
the  steam  pipe  may  be  carried  along  the 
front  of  the  loom,  and  the  fabric  be  brought 
in  contact  with  it,  as  before.  In  order  to 
dry  the  fabric  produced  as  above,  the  paten- 
tee causes  it  to  pass  around  steam-heated 
cylinders  until  the  drying  operation  is  nearly 
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com^ieM,  ifim  U  frdfilfert  If  ib  tM  ofdl- 
^kfj  ai^^iog-roottii  iHa  then  flniibet  the 
process. 

ClaitM. — 1.  The  preparation  of  a  Solution 
fot  sizing  cotton  warp  and  weft,  as  de- 
scribed. 

2.  Tiie  application  of  a  heating  apparatns 
to  hatid  and  power  looms  for  «*essiri^  and 
weavitig  slmtiltaneoiisiy  the  said  cottmi  wirp 
ind  ^eft  so  prepared,  tBereb^  producing  a 
fabric  hsTing  the  qualities  and  appeanuice 
of  liiledi 

FRESBIlICtC    BftNJAItIN    GsiTHNKR,    of 

Camden;  Street,  fiirmioffham.  J%r  improvt- 
mentt  iti  the  manufacture  of  etHbrt  and 
Ug9  df  furniture.  Patent  dated  NoTember 
22,  1851. 

Ttie  '*  itnprbvemetits  in  the  mannfacttire 
of  castors  "  consist  in  cODstrncting  the  rol- 
lers of  the  safne  df  China,  porcelaiii;  or  earth- 
etiwilt-e,  by  forming  plSstic  itiateHals  to  the 
desired  sbape,  and  then  firing,  and  Orna- 
menting, and  glazing  the  same ;  or  by  em- 
ploying tbe  materials  in  a  palterized  cfr 
disintegrated  state,  and  submitting  them  to 
pressure  in  motildi  of  the  required  shape, 
ind  subsequently  painting  or  ornamenting 
and  glazing  tbe  same  ;  or  tbe  rollers  may  be 
competed  of  metal  hating  discs  of  china, 
porcelain,  or  earthenware,  let  into  tbe  sides 
thereof,  and  retained  in  place  by  bnrnishing 
down  the  edges  of  the  metal  over  the  discs, 
which  may  be  painted  or  ornamented  so  as 
to  gif  e  an  improved  appearance  to  the  cas- 
tors. 

M'ith  regard  to  the  "legs  of  famittire," 
the  improTements  consist  in  manufacturing 
the  same  from  china,  porcelain,  or  earthen- 
ware, so  as  to  hsTC  castors  combined  there- 
with. The  legs  are  formed  hollow,  and  the 
castors  are  attached  to  rpindles,  which  ruh 
through  the  whole  length  of  the  legs,  ahd 
Are  screfved  at  their  upper  ends  to  enable 
them  to  be  attached  to  the  piece  of  furniture 
to  be  supported.  The  whole  weight  of  the 
furnitare  is  thus  borhe  on  the  spindles  of 
the  castors,  the  china  or  earthenware  exte- 
rior legs  serting  merely  for  the  purpose  of 
drnamenf. 

Ctaimi.^l.  The  manufacturing  of  rollers 
for  castors  by  moulding  or  forming  them  of 
plastic  Or  dry  materials  as  described ;  and 
the  manner  of  filling  up  the  sides  with  suit- 
able discs. 

2.  The  forming  of  the  legs  of  fumitul'fe 
of  china  and  earthehwure  in  such  manner  as 
to  hate  castors  comblhed  tberiSwitb. 

Alexandba  Sovtbwood  Stocrxr,  of 
W^'andsworth,  gentleman.  Fbr  certain  im- 
provemente  in  the  itopperitig  or  ttoppinp  bf 
bottleitjare,  poi$,  or  otherench  like  recep- 
taclet.    Patent  dated  Notemfaei-  29,  1651. 

Thia  intention  is  stated  to  consist, 

1.  In  lining  metal  or  other  capsnlei  itt 


ctftftrs  M  boMef  ^  Jan,  pffts,  «r  itfeA  Hi 
reoept«d«i  with  emk  or  odMr  Mdtahk 
naterlals,  so  as  to  makd  thtf  eapaulea  or 
coteri  to  fit  closely  aroatid  the  ovtaldo  of 
the  neck  or  part  to  #hioli  they  are  applied. 

2.  Itk  closing  ot  fiUiiig  up  the  openiog  or 
cretiee  around  the  neck  of  a  bottle  or  other 
tessel,  and  between  it  and  its  coter  or  stop- 
per, by  liieaxis  of  a  IrashOr  or  ring  of  nd- 
eanlsed  India-mbberor  other  snitaUeMila 
rial 

3.  Ih  maiiiifaet«riflg  stoppers  for  boUkt, 
jars,  &e.y  by  fixing  the  upper  ends  of  frtags 
of  cork,  or  other  suitable  material,  into 
capsules  or  coters  of  glaas,  poroelain,  metal, 
or  other  material,  in  such  manher  that  the 
said  plugs  tbay  fit  closely  against  tbe  interior 
of  the  rims  of  the  said  capsules  or  eoirers. 

4.  Iti  cOf($rin|(  oter,  or  dosi^  tlie  open- 
iiig  or  cretiee  aroimd  tiie  neck  of  a  bottte  or 
other  teMeli  and  between  it  and  ita  itepper 
or  eoter,  with  a  ring  oi^  band  of  ntleifelaed 
India  rubber,  or  other  seitable  eliatio  itote- 
rial. 

5.  In  securing  eoters  td  bottles  or  cyther 
teasels  by  meana  c;f  paira  of  wires,  0r  sub- 
atithtes  fbr  wires,  hinged  to  the  ootera,  oae 
such  wire  being  a  loop  which  flta  into  a 
groote  around  the  neck  of  tbe  bottle,  and 
likewise  forms  a  projection  or  staple,  and 
the  ether  acting  as  a  eateh  or  hasp  trkiek 
fits  oter  the  projeetion  or  staple  of  the 
former  one. 

Richard  Wbytocs,  of  Bdinbnrgk,  F^ 
improtemtnti  in  applying  eelottrt  io  jreret 
or  threadit  and  in  weaiing  el*  pradmeinf 
Jhbric^  iehen  coloured  or  parip-eoiamrtd 
pdme  or  ihreade  are  empioped,  FhiCoBt 
dated  Notember  87,  1891. 

The  '*  improtements  in  applying  dolovn 
to  yarns  or  threads  "  consist  in  an  arrange- 
ment for  superseding  the  use  of  tbe  travel- 
ling  colour-box,  employed  in  oolijiuietion 
with  a  colour- roller,  for  printiag  iMie  or 
mor(i  threads. 

I'he  '*  improtementt  iil  weatiag  or  pro- 
ducing fabrics  when  coloured  or  party- 
coloured  yama  Of  threads  are  employed,'* 
consist,  firstly — In  tbe  use  of  tueh  eoloered 
or  party-coloured  threads  or  yams  tat  form- 
ing sprigs  or  pattehia  on  ribbons  or  other 
narrow  fabrics ;  and^  secondly— In  the  ap- 
plication  of  magnetie  power  Ibr  impelling 
the  small  shuttles  employed  fbr  throwing  in 
stich  coloured  threads  in  tbe  fbrsaatloB  of 
sprigs,  and  for  other  perpoaes  wbele  a 
small  extent  of  tratel  only  of  Uie  shuttle  is 
required. 

Hrnrt  Ellwood,  of  the  firm  of  J.  Ell- 
wood  and  Son,  of  Gleat  Obariotto-atreet, 
filackfriars,  hat-manufacturers.  JPitr  ha- 
proitemenii  in  ike  mamtfkehife  of  kuit. 
Patent  dated  Notember  27,  1851. 

Thestj  im^^eteiHiiflti  MBMst  iH  maabfao- 
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tdflflf  bati  of  9f9ty  Tarlatjr-^wlMllitr  for 
ordinary  or  millUry  wear— with  a  double 
bodf  •  Tbe  ol^ect  of  tbia  arrangemeDt  is  to 
pretent  tbe  Ml  beat  of  tbe  ion  in  tropleal 
climatei  being  traaimitied  to  tbe  bead  of 
tbe  wearer  tbrongb  tbe  bat ;  and  tbe  ipaoe 
between  tbe  bodiee  terrei  to  eontain  air»  by 
wlilcb  mneb  of  tbe  beat  ii  intercepted.  To 
keep  tbe  bead  cool  more  effbotiiaUy»  tbe 
patentee  propoeea  to  form  apertvrea  in  tbe 
side  of  tbe  exterior,  to  admit  of  a  free  circu- 
lation of  air  tbrongb  tbe  space  iMtween  tbe 
bat  bodies.  Tbe  interior  body,  or  tbat  im- 
mediately in  contact  witb  tbe  bead,  is  formed 
of  a  sbape  to  fit  almost  closely»  wbile  tbe 
eiterior  body  is  fasbioned  according  to  tbe 
dass  of  bat  required— taking  care  Ui  cTcry 
case  to  make  tbe  two  bodies  as  ligbt  as  pos- 
sible. 

CMr. — ^Tbe  mannlsotnre  of  bats  as  de- 
scribed. 

John  Lm  Stbtsks,  of  Kennlngton, 
gentleman*  Jbr  etrtaim  mpr99€mmit9  in 
fropeUinff  wi9eh  on  tea/sf .  Patent  dated 
NoTcmber  27»  1851. 

Tbese  improvements  consist  in  construct- 
ing paddle-wbeels  in  whicb  tbe  float  boards 
are  set  in  a  diagonal  position,  in  sucb  man- 
ner tbat  tbe  ends  of  tlie  float  boards  oneacb 
side  of  tbe  wbeel  sliall  alternately  projeot 
beyond,  and  overlap  the  ends  of  the  next 
succeeding  float  boards  ;  leafing,  however, 
spaces  between  the  nearest  adjoining  ends  of 
the  float  boards.  Tbe  angle  of  divergenoe 
from  parallelism  witb  tbe  axle  of  tbe  wbeel 
which  the  patentee  prefers  the  float  boards 
to  make  is  from  23*"  to  30"*,  and  tbe  distance 
between  tbe  float  bosrds  is  so  regulated  tbat 
tbe  greater  interral  between  the  ends  of  tbe 
float  board  shall  be  on  one  side  of  tbe  wheel 
from  three  to  four  times  as  much  as  tbe 
lesser  interyal  between  (he  ends  of  the  float 
boards  on  the  opposite  tide  of  the  wheel. 

Claim,  —  The  construction  of  paddle 
wheels  witb  diagonal  float  boards  so  fixed 
and  arranged  that  the  alternate  float  boards 
overlap  or  project  beyond  tbe  ends  of  tbe 
next  float  boards  on  either  side  of  the  wheel, 
leaving  spaces  between  the  succeeding  float 
boards  at  either  end  thereof. 


WBBKLT  LIST  OF  KBW  nweLiaH  FATIMTB. 

Adolphut  Charlei  Yon  Hen,  of  Cecil*  Itreet, 
IfUdletex,  esquire,  for  improvemente  in  treating, 
preparing,  and  preserving  roots  and  plants,  in  ex- 
tracting saecbnrlne  and  other  jaices  from  roots  and 
plants,  in  the  treatment  of  such  Juices,  and  in  the 
processes,  machlnersr,  and  apiwratus  emplojed 
therein.    Mav  29 ;  six  months. 

Frederick  Miller,  of  Fencharch*street,  London, 

gentleman,  Ibr  improrenents  in  apparatus  fbr 
atehinseggs.    May  29;  six  montlis. 
Joseph  Lees,  tbe  younger,  of  Manchester,  calico 
printer,  for  an  improTcd  system  of  preparing,  cut- 
ting, and  cngraTlng  rollers  to  be  nsed  for  pnnting 
woTsn  and  other  fabrics,  and  improved  machinery 


ftiff  printing  and  wishing  the  same  firtiries.  Ilsy29i 
six  months. 

Alexander  Bain,  of  Beever  Lodge,  Hammer- 
smith, gentleman,  ibr  Improvementa  in  electric 
telegraphs  and'in  eleotrie  olocks  and  time-keepers, 
and  in  apparatus  connected  therewith.  May  29  { 
six  months. 

William  Septimua  Losh,  of  Wreay  Sykea,  near 
Carlisle,  gentleman,  fbr  improvements  in  the  pttri> 
fleatien  of  coal  gas.    Mi^  29 ;  six  months. 

Richard  Ford  Stnrges,  of  Birmingham,  maau- 
fbeturer,  fbr  certain  new  or  improved  ornamental 
fabrics.    May  29 ;  six  months. 

William  Armand  Gilbee,  of  South-street,  Flna- 
bury,  Middlesex,  for  certain  Improvementa  in 
machinery  for  cutting  corks.    June  1 }  six  months. 

Alfred  Vincent  Mewton,  of  Clianesry-lane,  Mid- 
dlesex, mechanical  draughtsnun,  Ibr  improve- 
ments in  machinery  fbr  propelling  vessels,  and  in 
apparatus  to  Im  used  in  oonnecdon  therewith. 
(Being  a  communication.)    June  1 ;  six  months. 

WiDiam  Henry  PhilUpe,  of  Camberwell  Kew- 
road,  Surrey,  engineer,  for  improvements  in  deco^ 
rative  illumination,  and  in  applying  light  for  other 
purposes.    June  1 1  six  months.  • 

lliomas  Willis,  of  Manchester,  machine  maker, 
for  certain  improvements  in  machinery  or  appara- 
tus for  winding  yarns  or  threads, and  also  improve- 
ments in  looms  for  weaving.   June  1 ;  six  months. 

LIST  OF  aCOTCB  FATEMTt  FROM  22N0   OF 
APML  TO  THE  22ND  OF  MAT,  1852. 

Matthew  Urlwin  Sears,  of  Burton-crescent,  St- 
Pancras,  Middlesex,  commission  agent,  for  the  im- 
proved construetlon  of  guns  and  cannons  and  mt~ 
nnfbctare  of  cartridges  for  the  boring  and  charging 
thereof.    April  26 ;  six  months. 

Thomas  Bell,  of  Don  Alkali  Works,  South  Shields, 
for  improvements  in  the  manufacture  of  sulphuric 
acid.    April  28 ;  six  months. 

Stewart  M'Glashen,  of  Edinburgh,  Scotland, 
sculptor,  for  the  application  of  certain  mechanical 
powera  to  lifting,  removine,  and  preserving  houses, 
trees,  and  other  bodies.    April  28;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Mid- 
dlesex, mechanical  draughtsman,  for  preventing 
the  incrustation  of  steam  boilers,  which  incrusta- 
tion is  also  applicable  to  the  preservation  of  metals 
and  wood.  (Communication.)  April  28;  six  months. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Mid-, 
dlesex,  mechanical  draughtsman,  for  improvements 
In  the  method  of  manufacturing,  and  in  machinery 
to  be  used  in  the  manufacture  of  wood  screws,  part 
of  whieh  improTements  is  applicable  to  the  arrang- 
ing and  feeding  of  pins,  and  other  like  articles;  and 
also  improvements  in  assorting  screws,  pins,  and 
ofher  artidea  of  various  sixes.  (Commnhication.) 
April  80;  six  months. 

George  Frederick  Muntz,  Jun.,  of  Birmingham, 
for  improvements  in  the  manuflusture  of  metal 
tubes.    May  8;  sixmontha. 

William  GUlespie,  of  Torbane  Hill,  Linlithgow, 
Scotland,  gentleman,  for  an  improved  apparatus, 
instrument,  or  means  for  ascertaining  or  setting  olr 
the  slope  or  level  of  drains,  banks,  inclines,  or 
works  of  any  description,  whether  natural  or  arti- 
ficial, or  under  land  or  water.    May  5 ;  six  months. 

William  Thomaa,  of  £xe  Island,  Devonshire, 
engineer,  for  certain  improvements  in  the  construc- 
tion of  apparatus  and  machinery  for  economising 
fUel  in  the  generation  of  steam,  and  in  machinery 
for  propelling  on  land  or  water.  May  9 ;  six  months. 
Julian  Bernard,  of  Guiidford-street,  Russell- 
sqaare,  Middlesex,  gentleman,  for  improvements 
in  the  manufacture  of  leather  or  dressed  skins,  of 
materials  to  be  used  in  lieu  thereof,  of  boots  and 
shoes,  and  in  materials,  machinery,  and  appa- 
ratus connected  with,  or  to  be  employed  in  such 
manuf^ture.    May  10;  six  months. 

John  Campbell,  of  Bowfleld,  Renitew,  North 
Britain,  bleacher,  for  improvements  in  the  manu- 
facture and  treatment  or  fiuishlng  of  textile  fisbrlcs 
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and  materialSy  and  in  the  macUnery  or  apparatni 
uied  therein.    May  10 ;  ilx  monthi. 

Richard  Chrittopher  Mantell,  Aihford,  Kent,  for 
impTOvementa  in  the  oonatruction  of  railways,  in 
railway  rolling  stock,  and  in  the  machinery  for  ma- 
nufisctnring  the  same.    May  10 ;  six  months. 

George  Leopold  Ludvig  Kufahl,  of  Christopher- 
street,  Finsbury-square,  London,  engineer,  for  im- 
provements in  fire  arms.    May  II;  six  months. 

DaTld  Dick,  of  Paisley,  RenA-ew,  North  Britain, 
machine  maker,  for  improTcments  in  the  manufac- 
ture and  treatment  or  finishing  of  textile  fabrics 
and  materials.    May  1 1 ;  six  niontlis. 

Charles  Ewing,  of  Bodorgan,  Anglesea,  steward 
and  gardener,  for  an  improved  method  or  methods 
of  construction,  applicable  to  architectural  and 
horticultural  purposes.    May  II  ;  six  months. 

Anthony  Granara,  of  Leioester-a>lace,  Leicester- 
square,  Middlesex,  hotel  keeper,  for  an  improved 
apparatus  for  lubricating  machinery.  May  14; 
four  months. 

Clemence  Angostus  Kurtx,  of  Manchester,  Lan- 


caster. mMiufoetoriog  chemist,  for  an  iBpnve- 
ment  in  all  preparations,  of  every  deacrlpaon  of 
nudder  roots  and  ground  madder,  in  and  fkom 
whatever  country  the  same  are  produced ;  also  in 
muujeet,  in  the  root  and  &tem  ficom  vhatever 
country.    May  17;  six  months. 

William  Watt,  of  Glasgow,  Lanark,  North  Bri- 
tain, manufacturing  chemist,  for  improvementa  in 
the  treatment  and  preparation  of  flax  or  other 
fibrous  substances.    May  17;  six  months. 

Peter  Fairbaim,  of  Leeds,  Yoik,  machinist,  and 
Peter  Swires  Horsman,  of  Leeds  aforesaid,  flax- 
spinner,  for  oertain  improvementa  in  the  process  of 
preparing  flax  and  hemp  for  the  purposes  of  heck- 
ling ;  and  also  machinery  for  heckling  flax,  hemp, 
china  grass,  and  other  vegetable  flbrous  subatanoe^ 
May  17;  six  months. 

William  Edward  Newton,  of  Chancery  -  lane, 
Middlesex,  civil  engineer,  for  improvements  in 
the  manufacture  of  coke,  and  in  the  application  of 
the  gaseous  products  arising  therefram  to  uscAil 
purposes.    May  19;  six  months. 
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James  Pillans  Wilson,  and  George  Fevrassoa 
Wilson,  both  of  Wandsworth,  Surrey,  geatTcmeB, 


Joseph  Pimlott  Oates,  of  Lichfield,  Stafibrd,  sur- 
geon, for  cei  tain  improvements  In  machinery  for 
manufacturing  bricks,  tiles,  quarries,  drain  pipes, 
and  such  other  articles  as  are  or  msy  be  made  of 
clay  or  o:her  plastic  substance.    May  4. 

George  Torr,  of  the  Chemical  Works,  Frimley- 
lane,  Rotherhithe,  animal  charcoal  burner,  for  im- 
provements in  the  burning  animal  charcoal.  May  1 7. 


for  improvements  in  the  preparation  of  vool,  for 
the  manufacture  of  woollen  and  oiher  fabrics,  and 
in  the  process  of  obtaining  materiala  to  be  used 
for  thHt  purpose.  (Being  partly  a  commuiilcntlon.) 
May  17. 
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3272  W.  Welby Bermondsey ..Lifebuoy. 

3273  T.  F.  Griffiths Birmingham Letter  box. 

3274  J.  Tuke Doncaster Water-ifloset. 

8275  Henry  Maling Home-office m. Form  of  rifling  for  flro  aittia. 

3270  L.  Stubbs  fr  T.Fleming  Birmingham... m...  Nail  or  screw. 

3277  Robert  Adams King  William-street  m...  Balls  or  projectiles. 

3278  F.  Brampton Birmingham Music  folio,  or  leaf-holder. 

3279  Wagstaff  and  Co.... ......  Mark-lane Portable  candle-lamp. 

3280  T.  A.  Read  win    Wlnehester-bnildings   Self-«eting  curryoomb. 
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321      F.  P.Rovftre  New-Inn  .^.m ^ Mars  buUet-mould. 

329      M.  P.  P.  BrouUlet Flnsbury  ••.  Self-adjusting  candle  shade. 

323     J.  A.  Donaldson. Poland-atreet  ~....  Fan-ehaped  window  blind. 
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TQE  OQDEN  AND  ERICSSON  SOUNDINQ  INSTRUMENT  IMPROVED. 
Kg.  1.  Fig.  2. 
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THB  OODBN  AMD  BM088ON  SOUMDING    IN«T»1TKUfT  IMTBOTBD* 

It  is  now  about  twelve  yemrs,  since  Captain  Ericsson,  in  conjunction  with  Mr. 
F.  B.  Ogden,  then  American  Consul  at  LiTerpool  (recently  transferred  to  Bfanches- 
ter),  invented  a  sounding  instrument  which  has  acquired  considerable  repute,  both 
among  English  and  American  seamen.  The  Commander  of  H.  M.  S.  Pmriridge^ 
who  was  appointed  by  our  Lords  of  the  Admiralty  to  make  a  trial  of  it  in  the 
Atlantic,  reported  that  he  had  put  the  instrument  to  a  complete  practical  test,  by 
using  it  every  second  hour  by  day  and  by  night  for  nine  days,  beginning  with  a 
depth  of  5,  and  extending  to  600  fathoms;  soundings  up  to  80  fathoms  being 
obtained,  whilst  going  at  the  rate  of  ten  knots  an  hour— that  in  point  of  ''ac- 
curacy*' he  had  found  it  "  perfect  ;'*  and  of  such  "  simplicity,'*  '<  that  all  hu  cmyr 
soon  understood  its  use."  And  Captain  Ogden,  of  the  U.  S.  ship  Decatmr^  bore 
the  folbwing  equally  strong  testimony  to  its  merits : — 

'*  On  our  arrival  in  the  neighbourhood  of  Cape  Frio,  I  laid  down  the  ship's  place 
at  3  o'clock  P.M.  by  ohroDometer»  and  found  by  the  chart  that  we  most  be  on  sound- 
ings. We  were  gomg  about  seven  knots,  with  studding  sails  set  i  therefore  I  had  the 
instrument  passed  forward,  and  requested  every  man  alonff  the  side  to  hold  a  coil  in 
his  hand,  until  the  whole  line  (150  fathoms)  was  out.  I  then  saw  the  lead  care- 
fully  lowered  until  it  touched  the  water,  and  let  it  run.  When  we  hauled  it  up  we 
found  it  had  touched  bottom  in  75  fathoms  water,  coral  and  broken  shells.  We  con- 
tinued to  sound  with  it  in  the  same  manner  until  daylight,  when  Cape  Frio  was  plain 
in  sight  Commander  Ridgely  was  much  pleased  with  the  performance  of  the  lead, 
but  indmated  that  I  had  no  proof  of  the  depth  given  being  correct.  On  our  arrival 
off  Rio,  we  were  perfectly  becalmed.  I  took  the  line,  accuratelv  marked,  and  bent 
it  on  the  patent  lead.  I  then  lowered  it  over  the  quarter,  and  let  it  run  until  it 
touched  bottom.  The  line,  up  and  down,  showed  81  fathoms.  I  ordered  the  lead  to 
be  hauled  up ;  and  on  looking  at  the  glass,  the  water  stood  exactly  31.  All  were  then 
convinced,  and  declared  it  to  be  the  most  perfect  thing  of  the  kind  ever  invented, 
which  is  literally  the  truth." 

We  should  have  thought  that  after  such  decisive  proofs  of  the  great  value  of  the 
instrument,  it  would  by  this  time  have  come  into  universal  use ;  bat  two  or  three 
circumstances  appear  to  have  hindered  this ;  in  the  first  place,  the  instrament, 
though  of  simple  construction,  and  based  on  the  soundest  philosophical  prioeiples, 
required  to  be  dehcately,  or  at  least  carefully  handled,  and  when  tossed  by  rude 
hands  into  the  sea,  as  was  but  too  often  the  case,  instead  of  being  gendy  lowered 
down,  as  it  should  be,  it  was  apt  to  get  out  of  order ;  second,  it  was  not  8u£Seiently 
protected  from  being  injured  by  coming  in  contact  with  rocky  bottoms ;  and,  chird, 
it  was  brought  out  at  too  high  a  price.  Mr.  Ogden  has  made  it  his  study,  to  obviate 
these  objections,  and  has  now  produced  an  improved  edition  of  the  instrument^ 
so  unexceptionable  in  every  respect,  that  it  must  now,  we  apprehend,  speedily  super- 
sede every  other  contrivance  of  the  sort. 

The  peculiar  value  of  this  instrument  consists  in  its  enabling  soundings  to  be  taken 
while  a  ship  is  under  way,  without  the  necessity  of  rounding  to  the  wind  on  every 
oecssion;  and  in  the  infallible  accuracy  (being  always  properly  bandied)  of  its 
indications.  The  following  is  the  description  of  the  instrument  as  improved,  given 
in  the  enrolled  specification. 

Fig.  1  of  the  annexed  engravings  exhibits  an  external  elevadon  of  a  sounding 
instrument  embracing  the  said  improvements  in  its  complete  state,  but  detached 
from  an  outer  easing,  in  which  it  is  enclosed,  as  for  the  sake  of  protecuon,  and  also 
of  giving  additional  weight.  Fig.  2  is  a  front  longitudinal  section  of  the  instrument, 
as  enclosed  in  its  outer  casing ;  and,  fig.  3,  a  transverse  section  on  the  line  sry,  or  a 
top  view  of  the  instrument,  supposing  the  cap  £  removed ;  B  and  A  are  two  tubes, 
(which  may  be  of  any  relative  diameter,  though  in  practice,  it  is  preferred  that  B 
should  be  about  double  that  of  A) ;  one,  A,  is  of  glass,  and  the  other,  B,  of  metal, 
and  both  are  enclosed  in  a  larger  tube  of  metal,  W.  The  glass  tube  A,  has  a  separate 

*  PateBted,  tn  bthalf  of  the  inventor,  in  the  name  of  R.  A.  BrooBu,  December  19,  IS^i. 
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catiDg  ¥f  within  whieh  il  i»  eooentrieally  fixed,  by  neani  of  m  pM^iaff  of  plaster 
of  Paris,  so  that  it  may  at  one  side  eome  ap  against,  and  be  seen  urooffh  a  long  slit 
e,  left  in  the  side  of  the  tnbe  W,  and  a  corresponding  one  in  the  easing  F.  S  £'  are 
caps  which  screw  on  to  the  tube  W  at  top  and  bottom.  The  portions  of  W  exterior 
to  JB  and  F,  are  filled  up  with  lead,  or  some  other  like  solid  material,  A  and  B  oom- 
manicate  with  one  another  at  top  through  a  soiral  channel  d^  formed  bv  the  inser- 
tion of  two  small  buttons,  d  d,  at  the  top  of  B,  there  being  a  stop  in  tne  channel, 
which  causes  the  water  to  make  a  complete  revolution,  before  it  enters  into,  or  is 
dischaiged  from  the  tube  B,  thereby  preventiog  the  escape  of  air  when  the  inatrn- 
ment  is  in  a  horisontal  position,  or  even  when  inverted ;  but  the  tubes  A  and 
B  have  no  communication  with  the  outside,  except  through  an  aperture  6»  at  the 
bottom  of  B,  and  occasionally  through  a  passage  tapped  in  the  cap  £,  when  the 
same  is  opened  (by  means  of  the  stop-cock  C),  for  the  purpose  of  obtaining  access 
to  the  interior  of  the  slass  tube  A.  H  H  is  a  strong  iron  ease  or  frame,  within 
which  the  whole  is  enclosed,  having  openings,  1 1,  at  the  side  through  which  Uie 
water  may  have  access  to  the  aperture  b,  in  the  bottom  of  the  tube  B ;  K  is  a  leale 
of  numbers  afiized  alongside  of  the  slot  S,  to  indicate  the  height  to  whieh  the  water 
ascends  in  the  tube  A,  and  which  height  becomes  the  measure  of  the  depth  of  water 
outside  on  the  principle  to  be  next  explained.  The  instrument  being  attached  to  Uie 
end  of  the  (deep)  sea  line,  and  lowered  overboard,  the  water  enters  through  the 
aperture  b,  in  the  bottom  of  the  tube  B,  forces  up  and  compresses  the  air  in  the 
intercommunicating  tubes,  A  and  B,  with  a  force  exactly  proportionate  to  the  depth 
to  which  the  instrument  descends.  Now,  the  amount  of  the  atmospheric  resistance 
being  a  fixed  and  known  quantity,  and  the  weight  of  a  column  of  sea  water  being 
also  a  fixed  and  known  quantity,  it  follows  that  the  height  of  the  column  of  water  in 
the  glass  tube  A,  must  always  be  an  exact  proportion  to  the  depth  of  water  outside. 
Thus,  assuminff  the  pressure  of  the  atmosphere  to  be  in  round  numbers  16  lbs. 
per  square  incn,  and  that  to  be  equivalent  to  32  feet  of  sea  water,  then  a  pressure 
of  one  atmosphere  would  indicate  a  depth  of  5|  fathoms ;  a  pressure  of  two  atmo- 
spheres, a  depth  of  10}  fathoms  ;  a  pressure  of  three  atmospheres,  a  depth  of  16 
fathoms,  and  so  on  progressively.  I  therefore  first  ascertain  by  experiment  the 
exact  pressure  required  to  make  the  water  begin  to  overflow  from^  to  A,  and 
adopt  that  point  as  the  commencement  of  the  scale.  Suppose  it  to  be  45  lbs.  to  the 
square  inch,  this  would  give  16  fistboms  on  the  scale ;  then  another  atmosphere  or 
60  lbs.,  would  give  21^^  and  so  on  progressively.  However,  it  must  be  observed  in 
practice,  that  as  no  two  glass  tubes  are  ever  found  precisely  alike  in  diameter,  it  is 
impossible  to  form  beforehand  a  scale  of  numbers  suitable  for  all  tubes ;  and  such  a 
scale,  therefore,  can  only  be  arrived  at  in  each  and  every  case  by  actual  experiment. 
I  find  it  convenient,  for  this  purpose,  to  gauge  a  number  of  these  instruments  at  a 
time,  say,  twenty  or  thirty,  enclosing  them  m  a  strooff  cvllnder  filled  with  water, 
the  top  of  which  is  firmly  screwed  down,  and  applying  Uie  hydraulic  pressure  at  the 
bottom.  No  average  result  obtained  in  this  way  can  pretend  to  literal  or  theoretical 
exactness,  but  it  will  be  found  suflkiently  near  the  truth  to  exclude  any  serious 
amount  of  practical  error. 

C/atw — ^What  I  claim  is  the  construction  of  sounding  instruments  in  such  man 
ner,  Uiat  the  pressure  of  the  water  into  which  they  are  made  to  descend  shall  cause 
an  indicator,  or  register  tube  enclosed  therein,  to  be  filled  with  water  (or  other  fluid) 
to  a  height  exactly  proportionate  to  the  depth  of  the  descent  or  sounding ;  as  also 
the  graduated  scale  ir,  the  spiral  channel  c,  and  the  outer  casing,  H  H. 


ON  ncrOSSIBLI  XaVATlOMS. 

The  following  solutions  were  commu-  former  by  Messrs.  Cockle  and  Harley, 

nicated  to  Mr.  Cockle  more  than  a  year  and  the  latter  by  Mr.  Septimus  Tebay, 

ago,  and  are  now  offered  for  insertion  in  of  Preston  ;   all  of  whose  observations 

the  i/ecA.  Mag,^  at  his  suggestion.  They  on  the  subject  may  be  profitably  con- 

reUte  to  two  equations  wbich  were  no-  suited.    Mr.  Harley  has  since  reconsi- 

ticed  in  vol.  liv.,  pp.  28  and  403 ;  the  dered  the  first  equation  m  his  paper 
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**  On  JmpatMIe  and  Other  SurdSqua^  v^r+1  +  -/TTi-O. 

ctei^y ; "  •  dwcusBioo  eqaally  remarkible  V«  + 1  —  —  •* — 1 . 

for  its  elegaDce  and  originality.     The  .•.  x-t-l^i-l. 

onlypeottliarity  in  ihe  following  method  ^^Yh^^cc,  as  before, 

of  lolation  consiau  in  not  permitting  the 

M*B  to  destroy  eaeh  other  in  the  final  «+__?._. +-^    +»   • 

equation, — a  procedure  which  may  per-  1—1         0 

haps  be  fonnd  useful  in  other  eases.  2.  By  Harley*s  method  we  have 

I.  SoWethe  equation  ' '       — _ 

Vje  +  l-n  Vjt-I (1). 

Since                         Vl^-n  vVfl (2). 

^4r»  —  a/x  +  !•  Whence' 

Consequently  «"  (,—!)-«  + 1 (3). 

*-x-+l (1).  ^^ 

-^,             ,  ii»(*  +  l)-*-l (4). 

.•.*-±-i--+4--±««  From  (8), 

This  is  ihe  same  numerical  result  as  *"  **"  \i»i:ij  «+-_«  +  «». 

is  given  by  Mr.  Harley's  method,  and  „         .  .v 

confirms  Mr.  Cockle's  opinion  that  Mr.  ^^^^  ^^^' 

Harley's  solution  is  **  an  ingenious  com-  #-— (•-Jti)«— ^-.  — «. 

bination  of  the  ordinary  symbols  of  alge-  \»«— 1/         0 

bra"  (Meek  Mag.,  vol.  liv.,  p  66.)    It  jj         „  before, 
is  perhaps  worthy  of  notice  that  both 

values  of  x  in  equation  (I)  are  obtained  «—  ±-x-"  i*» 

by  varying  the  procest  of  trantposiiion.  ^ 

II.  Solve  the  equation  We  may  verify  this  result  as  follows : 

<4^-)*^C^l-')-'C-^')-^(-.)-»- 

If  we  multiply  the  equation  the  reaults,  as  Mr.  Tebay  observes,  are 

which  are  obviously  roots  of  the  respeo- 

by  Its  compute  congener,  ti^e  factors  introduced  by  multiplicatioa ; 

^x^]-.  V^jr— 1«0,  just  as  in  the  solution  of  a  congeneric 

we  obtain  ^^^  eouation  we  more  frequently  deter- 

jp  4.  ^  _  jf  .  1  mine  the  roots  of  the  complete  congeners 

and  the  same  results  follow  as  in  the  L'l^^^^^^^ 

first  solution.     When  we  multiply  the  !?^^?^,f  "^  ^"^"^  "^^"^'^^  '"^^^^  "^""^ 

given  equation  by  the  partial  congeners,  ^         '                ^^  Wilkinson. 

V:r Hh  1  »0,  Barnlej,  Msy  S9tb»  1851. 


VOmOBBT  OF  STAMPS  AND  BOAAD  OV  INLAND  aBTINUX. 


Sir, — Will  you  be  so  kind  as  to  allow 
me  a  few  words,  not  altogether,  perhaps, 
foreign  to  the  purpose  of  your  publica- 
tion. 

Some  time  ago  I  accidentally  disco- 
vered a  mode  b^  which  the  raised  im- 
pressions of  receipt  stamps  may  be  taken 
with  great  facility,  and  so  perfectly  as 
not  to  be  detected  from  the  original. 


Thinking  the  matter  of  some  importanee, 
I  wrote  to  Lord  John  Russell,  inelosing 
specimens  of  the  impressions  I  had  taken 
from  stamps.  His  Lordship  immediately 
forwarded  my  oommuntcation,  with  the 
specimens,  to  the  Board  of  Inland  Re- 
venue. The  Board,  after  some  delay, 
condescended  to  reply,  but  in  terms  so 
official,  starched,  and  insolenty  that  one 


THv  iBiflH  taummac  tblbobafh. 


465 


weald  have  thought  that  I  had  committed 
some  high  crime,  rather  than  nmply  to 
have  submitted  information  which  was 
thought  to  he  useful.  The  Board  almost 
promised  me  transportation  for  my  pains. 
I  replied  in  my  turn,  and  justified  my- 
self for  what  I  had  done ;  further,  I 
wrote  to  the  head  of  the  department. 
Sir  Charles  Wood,  informing  him  of 
what  had  taken  place,  reminding  him 
that,  if  the  information  contained  m  mv 
commnnicatton  to  Lord  John  Bossefl 
were  of  no  use  to  the  Board,  it  might 
be  to  the  country,  and  that  I  should  take 
an  early  opportunity  of  publishing  the 
modus  operandif  which,  I  should  have 
obserYcd  before,  I  offered  to  show  the 
Board ;  and  at  their  own  Board-table,  if 
they  pleased,  I  offered  to  take  an  im- 
pression from  any  stamp  thev  might 
choose*  Sir  Charles  returned  me  no 
antwen 

N0W9  Sir,  do  not  suppose  that  I  trou- 
bled myself  with  being  angry  at  what 
may  be  called  fcmrry  treatment;  if  I 
have  any  feeling  in  the  matter,  it  is 
that  of  supreme  contempt  for  the  little- 
headed  group  composing  the  Board. 
But  enough  of  this;  I  ought  not  to 
have  obtruded  myself  within  the  *'  wind 
of  their  nobility;'*  I  ought  to  have 
remembered  the  Board  of  Admiralty 
and  Admiral  Napier,  and  the  Board  of 
Customs  and  the  merchants  of  the  city 
of  London. 

Now  to  my  point,  Sir.  All  impres- 
aion  on  paper,  whedier  raised  or  sunk, 
is  open  to  forgery  by  one  person  without 
the  least  trouble  or  risk.  I  do  not  mean 
to  saT  that  I  alone  am  in  possession  of 
this  fact ;  perhaps  not.  But  I  do  think 
the  country  should  know  the  secret,  if  it 
may  be  so  csUed ;  besides,  in  many  work- 
shops the  process  may  be  useful,  and 
straightforward  simplicity  take  the  place 
of  more  roundabout  contrivances  by  its 
publication. 

Method. 

To  take  exaet  impression  of  stamps, 
or,  in  factt  of  any  deTiee,  raised  or  im- 
printed, that  is,  sunk  on  paper,  cat  a 
piece  of  eard-board,  sav  to  the  breadth 
of  half  an  inch,  with  which  form  a  ring 
jnst  the  dimension  of  the  impression  to 
be  taken ;  then  pour  within  the  said  ring, 
which  surrounds  the  spot,  mehed  fusible 
metal  :  the  carding  will  prevent  the 
metal  from  mnning  away,  and  in  a  few 


minutes  it  will  cool  and  take  the  impres- 
sion, without  the  slightest  injury  to  the 
paper  from  which  it  was  taken.  £  need 
not  say  that  the  impression,  &c.,  taken 
must  b$  the  eame  as  the  originaL 

Fusible  metal,  according  to  Brande, 
is  a  compound  of  eight  parts  of  bismuth, 
Ave  of  lead,  and  three  of  tin,  which 
liquefies  at  212°,  and  bebw  that  if  one 
part  of  quicksilver  is  added. 

I  am,  Sir,  yours,  &c., 

Hy.  Bbowk. 

IS?,  Whlt6elMptt1.r«»d. 


TRB  IBXSH   BLBCniO  TILBOBAPB.— 
FUBTHaB  PABTIGULABS. 

(From  Summder^  JmtrnmL) 

*  «  * 

"  The  Howth  and  Holyhead  Sabmarine 
Telegraph  is  now  en  estibliahed  fact,  and 
its  promoters  are  well  worthy  of  the  earnest 
eongratiilatioBa  of  all  who  are  capable  of 
appredadng  the  attribntes  of  deeltioD, 
eaergj,  and  skill.  It  is  to  Messrs.  Newall 
sad  Co.,  of  Gateahead-apon-Tjne,  assisted 
by  the  Gntta  Pereha  Company,  of  London, 
that  Enrope  and  America  are  indebted  for 
the  Howth  and  Holyhead  Submarioe  Eleo- 
trie  Telegraph.  Three  several  Companies 
had  been  advertised  for  telegraphing  across 
the  Irish  Sea  ;  the  nraal  means  for  allariog 
shareholders,  electing  directors,  appointing 
agents,  engineers,  &c.,  had  all  been  put  into 
operation.  These  necessarily  ponderous  snd 
unwieldy  corporations  were  slowly  snd 
laborionsly  proceeding  to  put  their  mneh- 
talked-of  schemes  into  practice,  when  about 
three  weeks  ago  the  idea  flashed  across  the 
mind  of  Mr.  R.  S.  Newall— *ThU  Irish 
Telegraph  will  be  a  psying  concern ;  it  will 
not  require  much  capital.  The  firm  with 
which  I  am  connected  have  facilities  for 
doing  the  thing;  why  should  not  we  set 
about  it  and  do  it  at  once  ourselves.'  He 
accordingly  explained  his  view  to  his  part- 
ners, got  their  consent,  and  immediately 
applied  to  Mr.  8.  Statham,  conductor  of 
the  GutU  Pereha  Works,  Wharf-road.  'Can 
you  supply  ns  with  eigh^  miles  of  telegraph 
wire,  doubly  covered  with  gutta  pereha, 
withhi  a  fortnight  V  <  I'U  try/  was  Mr. 
Statham's  response ;  and  accordingly  it  was 
commenced  and  fioiihed  within  the  time 
agreed  on,  being  latterly  done  at  the  rate  of 
twelve  miles  a  day.  The  coated  wire  was 
then  sent  down  to  Gateshead-upon-iyne  to 
be  surrounded  with  tweUe  galvanised  iron 
wires,  twisted  round  it  in  a  spiral.  The 
cable  being  finished,  Mr.  Newall  called  on 
Mr.  Statham  last  Tuesday  week,  and  then 
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for  tJie  fint  tinM  told  him  the  oljeot  for 
whioh  it  WM  mmnofactared.  It  wmb  ifreed 
that  Mr*  Statham  shoald  bring  a  sti^  of 
assittanoe,  and  the  reqniaite  apparatos,  to 
Holyhead  the  next  daj  to  meet  the  wire. 
The  Admiralty  was  communicated  with,  and 
kindly  lent  down  Captain  Beechy,  R.N.,  to 
give  hii  Talaable  advice  and  ataiatanoe  ;  and 
they  also  lent  the  ProMpero,  GK>Temment 
steamer,  lieutenant  Aldridge,  R.N.,  to  aid 
in  carrying  oat  the  undertaking.  Mean- 
while  the  Briimmia  was  hired  to  bring  the 
cable  from  WhitehaYcn,  and  afterwards  pay 
it  out  from  Holyhead  to  Dublin.  The  enor* 
mous  cable,  eighty  miles  in  length,  weighing 
a  ton  per  mile,  and  all  in  one  continuous 
piece,  was  wound  up  into  immense  coib, 
plaoed  on  trucks,  one  after  tiie  other,  and 
drawn  by  steam  from  Newcattle-upon- 
Tyne  to  WhitehaTen  —  from  one  tide  of 
England  to  the  other.  The  Britannia^  as 
has  been  stated,  steamed  to  Whitehaven  to 
take  it  on  board,  when,  unfortunately,  it 
was  found  that  the  entrance  to  the  dock  was 
too  narrow  to  permit  the  Teasel  to  enter. 
The  coils  had  then  to  be  replaced  on  trucks, 
and  carried  to  Maryport,  where  they  were 
at  length  embarked,  and  speedily  conveyed 
to  Holyhead.  Now,  it  might  be  hoped  that 
all  difficulties  bad  been  overcome,  and  that 
there  was  nothing  to  do  but  to  lay  down  the 
line;  but  Mr.  Statham,  who  had  already 
achieved  the  Dover  and  Calais  connection, 
knew  too  well  the  dangers  and  accidents  to 
which  those  concerned  were  liable  in  the 
event  of  a  gale  to  trust  anything  to  chance, 
or  to  proceed  one  step  farther  without  a 
careful  preliminary  inspection.  The  insula- 
tion of  the  copper  was  tested  and  found  to 
be  defective ;  then  the  portions  stowed  in 
the  various  departments  of  the  ship  were 
examined  separately,  and  at  last  it  was 
ascertained  that  the  fault  lay  in  some  eight 
miles  of  line  lying  in  the  bottom  of  the 
hold.  There  was  nothing  for  it  but  to  dis- 
embark the  leviathan  bulk,  and  to  track 
it  step  by  step  to  the  exact  seat  of 
the  defect.  This  was  accordingly  done, 
the  fkult  remedied,  and  by  Tuesday  morning 
the  giant  rope  was  in  readiness  to  be  placed 
in  its  abiding  home.  Early  on  Tuesday 
morning  the  BritannU,  under  the  command 
of  Captain  Browne,  and  towed  by  the  Prot^ 
ptro,  under  Lieutenant  Aldridge,  R.N., 
commenced  paying  out  the  cable,  according 
as  it  sunk  by  its  own  weight  to  the  bottom 
of  the  sea,  along  the  route  from  Holyhead 
to  Howth.  There  were  on  board,  besidss 
the  offieers  and  crew,  Mr.  R.  S.  Newall, 
with  a  gang  from  the  Oateshead  Works; 
Mr.  Samuel  Statham,  with  a  party  from  the 
Gutta  Ptercha  Works  ;  Mr.  Thomas  Allan, 
the  inventor  of  a  new  tel^raph   instru^ 


ment;  and  Mr.  Reidt  )«i.  Mr.  L.  D. 
Gordon  (Mr.  Newall*s  partner),  had  pre- 
viously departed  to  Dublin  to  supervise  the 
land  line  from  the  latter  city  to  Howtb. 
Oceaiional  diffieultiea  were  experienced  in 
the  paying  out  of  the  coils,  but  they  were 
all  overcome  through  the  skill  and  energy  of 
Messrs.  Statham  and  NewalL  Slowly  the 
vessels  ploughed  on  at  a  rate  varying  from 
three  to  five  miles  an  hour,  and  at  length, 
between  7  and  8  o*olock  on  the  same  even- 
ing, the  Briimmia  anchored  off  Howth.  Am 
electric  current  was  sent  through  the  wire  to 
Holyhead,  and  the  returning  answer  brougiifc 
the  pleasing  intelligence  that  the  line  was  all 
right  throughout,  and  perfectly  insulated. 
The  portion  of  cable  requisite  for  oomplet- 
ing  the  connection  with  the  shore  and  land 
line  was  now  laid  down,  and  the  parties 
engaged  In  this  arduous  undertaking  sought 
some  repose,  after  nearly  two  days  and 
nights  of  excessive  and  harrowing  exertion, 
alK»ut  daybreak  on  Wednesday  morning. 
It  might  be  supposed  that  everything  was 
now  smooth  and  prosperous.  Buoyant  with 
hope,  those  who  had  already  suffered  so 
much  in  the  attempt  went  down  at  neon  on 
Wednesday  to  the  Amiens*street  terminsB 
to  test  the  sueoess  of  tlieir  enterprise.  Tke 
batteries  were  put  in  action,  the  wires  were 
conneeted,  and  they  anxiously  awaited  s 
reply,  but  none  arrived  1  They  telegraplied 
to  Howth,  and  were  answer^ :  the  fault 
was  further  off  than  the  land  line.  An  ex- 
press train  was  provided,  and  they  dashed 
down  to  Howth.  Again  they  telegraphed 
to  Holyhead  from  the  shore^no  answer  1 
They  took  a  boat  and  rowed  to  the  ship.  A 
messsge  sent  to  Holyhead  brought  back  the 
reply  that  all  was  right  there.  It  was  now 
manifest  that  the  fault  lay  somewhere  be- 
tween the  Briimmia  and  the  shore.  It  was 
necessary  again  to  take  up  this  portion  of 
the  line,  and  test  It  little  by  little.  The 
defect  was  probably  cauaed  by  the  atraining 
of  the  ship  upon  a  line  comparatively  short. 
When  discovered,  it  was  soon  remedied  on 
board.  It  was  again  recoiled  into  an  open 
boat,  the  crew  of  which  made  a  renewed 
attempt  to  lay  it  down  to  the  shore.  In  the 
meantime  Messrs.  Statham  and  Newall  pro- 
ceeded to  shore  in  another  boat  with  the 
instruments ;  but  when  they  overtook  the 
boat  which  had  been  engaged  in  paying  out 
the  cable,  they  found  it  at  a  stand,  the  erev 
having  managed  to  sink  the  whole  line  while 
still  some  distanoe  from  the  shore.  Agnin 
Mr.  Statham  had  to  return  to  the  ship,  gel 
another  mile  of  cable  uncoiled,  recoil  it  in 
the  boat,  and  then  row  to  where  the  defi- 
cient extremity  of  the  cable  remained ;  and 
there,  in  an  open  boat,  at  2  o'clock  in  the 
morning,  with  the  aid  of  a  UUle  burning 
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spiriliy  to  folder  tho  wim,  rowute  the  gutta 
perohe«  and  restore  the  cable  to  a  oontumove 
and  inanlated  whole.  ThU  wai  effected,  the 
renoeining  dittanoe  to  the  ahore  laid  down, 
and  that  night  of  toil  was  at  length  repaid 
by  a  success  the  anost  ample  and  complete. 
On  Thursday  the  Briimmia  let  go  the  cable 
and  steamed  away,  while  those  on  shore, 
after  repeated  ezperimenta,  were  satisfac- 
torily oonTinced  that  the  oommonication 
with  Holyliead  was  now  at  length  without 
impediment." 


IMPBOVBD  LUCIFKR  MATCHES. 

Messrs.  J.  and  E.  Storge  of  Birmingham, 
are  now  mannfacturing  on  a  large  scale  a 
new  description  of  phosphorus  for  Inctfer 
matches  (called  amorphous  phosphorus), 
which  possesses  the  following  advantages 
over  the  old.  1 .  It  inToWes  much  leis  risk 
of  destruction  of  life  end  property  by  fire ; 
2.  It  is  more  suitable  for  matches  intended 
for  warm  climates  ;  3.  It  is  not  poisonous  in 
the  solid  form,  as  that  matches  made  with 
it  will  be  comparatiTely  harmless  if  sucked 
or  chewed ;  and,  4.  It  does  not  give  off  any 
noxious  Tapour  at  ordinary  temperature. 

The  simplest  lucifer-match  consists  of  a 
splinter  of  wood  dipped  into  melted  pho- 
sphorus, and  then  covered  with  gum  or 
glue.  More  frequently  phosphorus  is  as- 
sociated with  chlorate  or  nitrate  of  potass, 
and  with  sulphur  or  sulphnret  of  antimony. 
The  employment  of  such  materials  neces- 
sarily renders  the  manufacture  a  very  ha- 
zardous one,  from  the  risk  of  fire,  and  in 
certain  of  the  Continental  states  the  prepa- 
ration of  lucifer- matches  has  been  absolutely 
prohibited.  Another  and  quite  unexpected 
hasard  wss  soon  found  to  attend  their  ma- 
nufacture. The  workpeople  were  attacked 
by  a  very  painful  and  often  fatal  disease  of 
the  jawbones,  which  became  carious,  occa- 
sioning in  many  cases  death,  in  seyeral  loss 
of  the  upper  or  under  jaw,  or  other  severe 
mutilation,  and  disfigurement,  end  always 
much  •offeriog.  The  German  surgeons, 
who  have  paid  great  attention  to  this  dis- 
tressing disesse,  refer  it  to  the  absorption  of 
the  vapour  of  phosphorus,  given  off  chiefly 
during  the  drying  of  the  matchea,  but  like- 
wise at  other  stages  of  the  manufacture. 
Phosphorus,  also,  is  well  known  to  act  as  a 
poison  when  swsllowed  in  the  solid  form, 
and  as  it  occurs  in  this  condition  in  lucifer- 
matches,  fatal  accidents  have  more  than 
once  occurred  from  children  sucking  them. 

The  red  or  smorphous  phosphorus  is  much 
less  combustible  than  ordinary  phosphorus, 
and  not  at  all  poisonous.  To  prepare  the  new 
inbitance,  ordinary  phosphorus  is  melted  in 


a  peeuliarly  oonstmeled  retort,  md  kept  fbr 
some  hours  at  a  temperature  of  about  500^ 
Fahr.  A  very  singulsr  change  ia  the  result 
of  this  heating,  during  which  the  phosphorui 
combines  with  caloric,  and  renders  it  latent, 
but  does  not  otherwise  undergo  any  chemi- 
cal alteration.  The  original  phosphorus  is 
a  pale  yellow  or  white  transparent  body,  so 
combustible  that  it  muat  be  kept  under  oold 
water,  and  when  brought  into  the  air  grows 
luminous  even  at  the  freesing  point,  and 
enters  into  full  blase  at  a  temperature  of 
about  150°  Fahr.  By  the  prolonged  heating 
it  becomes  a  soft  opaque  mass,  which  is 
easily  pulTcrised,  and  then  forms  sn  uncrys- 
talline  powder  of  a  scarlet,  crimson,  purple- 
brown,  or  brown-black  colour,  so  incombus- 
tible that  it  may  be  exposed  in  summer  in  the 
open  air,  and  handled  with  impunity ;  nor 
does  it  grow  luminous  tOl  it  is  about  to 
enter  into  full  combustion  at  the  tempera- 
ture of  482°  Fahr.  It  is  further  so  hsrm- 
lesa  to  living  creatures,  that  more  than  a 
hundred  grains  have  been  given  to  dogs 
without  doing  them  any  injury.  Although, 
in  ita  free  state,  it  is  sparingly  combustible, 
yet,  when  it  is  mixed  with  the  ordinary  ingre- 
dienta  of  lucifer-matches,  such  as  sulphur 
or  sulphnret  of  antimony  and  chlorate  of 
potasa,  it  kindles  readily. 
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TBI   "OmiAT   nniTAlM"   BTUAICBE* 

The  Seieniifle  American  furnishes  the 
following  sccount  of  the  alterations  made  in 
this  vessel,  previous  to  her  late  restoration 
to  active  service : — 

This  noble  vessel,  the  largest  steamship 
afloat,  arrived  at  this  port  on  last  Fridsy, 
at  noon.  She  left  Liverpool  on  the  1st, 
at  9  A.M.,  thua  making  the  passsge  in 
thirteen  days  and  three  hours,  having  iMaten 
the  Waikinffiomf  a  paddle-wheel  steamer, 
two  days.  It  is  now  five  years  since  she 
visited  our  shores  before,  since  which  time 
she  has  occupied  public  attention,  perhaps, 
more  than  any  other  vessel  ever  built.  Her 
besching  in  Dundrum  Bay ;  the  skill  called 
out  to  extricate  her  from  the  perilous  posi- 
tion in  which  she  waa  placed,  and  her  long, 
long  inglorious  repose  in  dock,  are  tldngt 
with  which  all  are  familiar.  She  ia  built  of 
iron ;  no  wooden  vessel  would  have  under- 
gone what  she  has.  She  has  been  com- 
pletely refitted  and  renovated.  Her  tonnage 
is  3,500  tons. 

She  has  ten  kelsons  of  3  feet  in  depth, 
running  the  entire  length,  strengthened  by 
trsnsverse  floors  every  3  feet,— the  whole 
being  covered  by  a  wrought  iron  platform. 
Her  frame,  for  the  spaoe  oconpidl  by  the 
engine  and  boilersi  and  for  10  feet  b«yond 
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«t  each  end,  is  of  double  angle  irons  only 
18  Inches  apart.  Three  double  lines  of  an- 
gle iron  stringers  mn  under  each  dock,  and 
the  stern  and  bow  are  both  still  ftirtber 
strengthened  by  a  series  of  deep  shelres  of 
wrought  iron,  while  to  the  latter  there  are 
heaTy  breait-hooks  in  addition.  The  decks 
are  supported  throughout  by  strong  wrought- 
iron  stanchions,  based  on  the  lines  of  kel- 
sons, and  carried  thence  continaonsly  to  the 
upper  deck.  The  space  occapied  by  the 
machinery  is  fastened  in  the  strongest  way  by 
seren  wronght-iron  box  beams  and  six  iron- 
plated  beams,  secared  in  each  oaie  to  a  large 
surface  of  the  ship's  frame.  The  engine 
bearers  are  of  the  height  of  the  platform, 
weigh  many  tons,  and  together  with  the 
gearing  and  trust  beams,  are  of  wrought 
iron,  of  hitherto  unparalleled  strength. 
Fire  water-tight  bulkheads  dif ide  the  ship  : 
three  through  her  entire  height  to  the  main 
deck^-oae  being  placed  at  either  end  of  the 
engines  sod  boiler  space,  so  as  entirely  to  in- 
close them,  while  two  are  carried  up  as  high 
as  her  lower  deck.  The  coal  bonkers  are 
entirely  of  iron,  on  each  side  of  the  machi- 
nery, and  on  the  forward  platform.  The 
engines  are  a  beautiful  pair  of  oscillators, 
by  John  Penn  and  Son,  of  London,  with 
82-inch  cylinders  and  6  feet  stroke.  The 
principle  of  the  geared  engine  has  been 
adopted,  in  order  that  full  advantage  might 
be  taken  of  the  comparatiTely  line  pitch  of 
the  screw,  which  hss  been  fixed  at  19  feet, 
its  diameter  being  15  feet  6  inches.  The 
diameter  of  the  driring  wheel  is  14  feet,  and 
of  the  pinion,  4  feet  8  inches ;  the  entire 
breadth  of  both  being  4  feet ;  and  the  jarring, 
usual  in  wheel  gearing,  is  prerented  by  its 
dirision  into  four  parts  placed  slightly  in 
adrance  of  each  other.  The  boilers,  six  in 
number,  with  two  funnels,  are  also  made  by 
Messrs.  Penn  and  Son.  Thoy  are  tubular, 
and  are  so  arranged  that  they  can  be  used 
collectively,  or  separately,  as  occasion  may 
require.  There  are  eight  puncps  plsced  in 
different  parts  of  the  ship,  independent  of  the 
bilge  pomps,  in  connection  with  the  engine. 
In  addiiion  to  the  Oreat  Britain  being  of 
iron,  with  an  iron  deck  over  her  boilers  and 
engines,  every  arrangement  hss  been  made 
to  guard  against  the  possibility  of  fire. 
There  is  nothing  but  iron  near  the  fbnnels, 
which  have  two  outside  iron  castings.  The 
galleya  are  placed  upon  iron  decks,  on  stands 
of  the  same  metal,  with  a  free  circulation  of 
air  beneath.  A  pipe  from  the  boiler  will 
enable  a  jet  of  steam  to  be  directed.  In  a 
moment'a  notice,  to  all  parts  in  the  imme- 
diate neighbourhood.  A  hose,  attached  to 
the  fire  engine,  will  reach  from  one  end  of 
the  abip  to  the  other,  and  fire  annihilators 
will  be  kept  ready  in  different  parte*    Ten 


boats  are  earried  eight  on  davlfis,  whU 
will  require  only  one  person  to  lower  them ; 
and  are  so  hung  as  to  render  it  ImpoasiMe 
for  them  to  rnch  the  water  except  on  an 
even  keel,  while  an  arrangement  will  be 
made  enabling  the  two  on  deck  to  be  lower- 
ed with  great  ease  and  rapidity.  Second  to 
no  other  steam  ship  of  her  class,  the  Ortai 
Britain  spresds  on  her  four  masts  nearly 
13,000  yards  of  canvass,  and  fairly  competaa 
with  any  Bailing  vessel  in  the  world. 


OK  OALYANIO  riJLTIKO.— BT  MM. 
raOMAS  AND  T. 


The  researchea  of  De  Ruols  and  Mr.  Klk- 
ington  have  proved  that  all  aolntions  of  the 
salta  of  stiver  will  not  give,  with  the  aid  of 
the  battery,  constant  and  adherent  deposits  of 
metallic  silver ;  that  this  property  is  limited 
to  certain  particular  aolntions,  the  eharaeters 
of  which  maybe  thus  defined: — 1st.,  the 
liquor  must  be  a  sufficiently  good  conductor 
of  electricity ;  2nd.,  under  the  inflnenoe  of 
the  electrio  current  it  must  be  able  to  de- 
posit only  silver  ;  3rd.,  the  liquor  must  not 
attack  the  metal  intended  to  be  covered; 
4th.,  the  liquor  must  have  an  alkaline  re- 
action. To  these  four  oonditiotts  M.  BouilheC 
has  lately  added  a  fifth,  which  Is,  aoeordiDf 
to  him,  indisputable;  it  is  that  the  Uqoor 
must  contain  a  double  salt  of  ailvcr  and  m 
fixed  alkali  which,  by  decomposing,  give 
rise  to  the  plating. 

Only  two  series  of  solutions  agree  with  aU 
theae  conditions :  1st.,  the  solutloBS  of  sil- 
ver In  the  alkaline  cyanidea  which  alone  hsve 
hitherto  fnmiahed  constant  and  satlsfiKtory 
results  on  all  theae  points ;  2nd.,  eohitiooe 
of  silver  in  the  slkaline  hypoaulphlte  of  soda 
or  of  potassa,  which  give  good  indieatkHM  of 
plating,  but  which  are  subject  to  sech  rarie- 
tions  in  the  thickness  and  adherence  of  the 
silver  deposited,  that,  notwithstanding  tbeir 
lower  price  these  hyposulphites  cannot  be 
substituted  for  the  alkaline  cyanidea. 

The  salts  with  ammoniaeal  bases,  of  i^idi 
several  dissolve  oxide  of  silver  easily  and  in 
grest  quantity,  will  not,  aooording  to  Mr. 
Elkington,  gi?e  solutions  capable  A  pletiiif . 
Nevertheless  it  is  into  this  series  of  oom- 
pounds  that  we  have  made  our  investigatioB. 

In  the  first  plsoe  we  convinced  owielvea 
that  no  salt  of  ammonia,  whether  neutral  or 
alkaline,  holding  oxide  of  diver  in  a^Btios 
in  water,  will  depoait  metallic  silver  ib  « 
constsnt  snd  sdherent  layer ;  the  •■*"nBle 
coming  to  the  negative  destroys  the  depen- 
tion  which  is  beginning  to  form,  SBd  attaeks 
the  metal  which  it  la  intended  to  cover. 

We  had  a  commencement  of  suoeees  by 
employing  alcohol  as  a  vehicle,  by  aateretSaf 
it  with  nitrate  of  aBuneaia  to  leadsr  tlie 


ON  OALYAMIG  PULTIVG. 


469 


bath  ■  eonduetor,  then  diMolffaig  in  it  tho 
double  nitrate  of  lilTer  and  ammonia  in  aa 
nevtnl  a  atateaa  poaaible.  Bat,  although 
thia  bath  gave  a  thick  and  adherent  plating, 
it  wai  anbjeot  to  too  many  caaaal  obataclea. 
The  too  great  alkalinity  of  the  liqnor,  the 
lowering  of  the  temperatnrei  the  presence  of 
the  least  trace  of  chloride,  will  prevent  a 
good  reaolt ;  moreover,  the  amount  of  elec- 
tricity nsed  must  be  considerable :  and  the 
copper  intended  to  receive  the  deposit  of 
ailver  reqaires  to  be  firat  covered  by  a  par- 
tide  of  the  metal  to  be  need  in  the  operation 
of  washing. 

We  were  then  led  to  remark  that  the 
plating  depended  essentially  on  the  reductive 
power  of  the  bath,  and  a  great  number  of 
ezperimenta  made  us  see  that  although  al- 
kalinity might  be  a  necessary  character,  it 
was  an  abaoiute  obstacle  when  using  ammo- 
niaeal  salts ;  that  the  acidity  of  the  bath,  so 
har  from  being  injurious,  was  indispensable 
under  those  circumstances,  provided  that  it 
waa  due  to  an  acid  greody  of  oxygen,  and 
which  did  not  attack  copper  too  powerftilly. 

We  must  here  mention  that  we  did  not 
endeavour  to  determine  the  mode  of  action 
of  the  alkaline  cyanides  in  plating,  but 
merely  theoonditions  in  which  it  would  be  pos- 
sible to  deposit  metallic  silver  on  oopper  by 
employing  solutions  of  the  salts  of  ammonia. 

A  sealed  packet,  deposited  by  us  at  the 
■itting  of  the  23rd  of  February,  contains  a 
aeries  of  experiments  made  on  this  subject ; 
but  without  asking  aa  yet  for  the  opening  of 
it  because  it  contains  the  beginning  of  some 
other  investigations  which  we  have  not  yet 
finished,  we  will  briefly  retrace  here  our 
principal  experiments. 

I.  Whatever  may  be  the  solution  of  silver 
in  a  salt  of  ammoida  on  which  we  operate, 
it  will  only  give  a  constant  and  adherent  de- 
posit of  silver  when  it  contains  a  free  acid, 
greedy  of  oxygen,  such  as  phosphorous,  sul- 
phnrus,  hypophosphorous  and  hyposulphu- 
rns  adds.  Thua  the  neutral  or  alkaline 
hypoaulphite  of  ammonia  does  not  furnish 
good  plating ;  it  will  give  it,  however,  as 
•oon  as  it  ia  rendered  distinctly  add  with  an 
add  greedy  of  oxygen. 

II.  All  the  acida  greedy  of  oxygen  do  not 
succeed;  thia  is  the  case  with  nitrous  acid, 
because,  probably,  it  has  too  much  affinity 
for  the  metal  intended  to  be  covered. 

III.  All  the  solutions  of  salts  of  ammonia 
capable  of  dissolving  oxide  of  silver  will  not 
succeed ;  moreover  it  is  necessary  that  the 
solution  of  silver  should  be  staple;  thus 
solpbate  of  ammonia  plates  at  firat,  bat  it 
soon  decompoies  rapidly  under  the  action 
of  the  pile,  end  almost  the  whole  of  the  sil- 
ver is  precipitated.  But,  if  hyposulphate  of 
ammonia  be  added  to  the  acid  sulphate  of 


ammonia,  it  readers  it  capable  of  AindshiBg 
a  more  atable  bath  of  silver,  giving  the  beat 
remits. 

IV.  The  preisnce  of  a  double  salt  of  am- 
monia and  silver  is  not  a  suffident  condition 
for  the  bath :  in  fact,  the  neutral  solution  of 
doable  nitrate  of  ammonia  and  ailver  will 
not  plate ;  it  gives  marks  of  successful  plat- 
ing if  saturated  with  sulphurous  acid.  It  ia 
the  same  with  the  double  sulphate,  with  the 
exception  of  the  stability  of  the  bath,  and  h 
fortiori.  It  is  the  same  with  the  double 
hyposulphate. 

V.  The  preaence  of  a  double  salt  of  silver 
and  any  alkali  whatever  is  not  a  condition 
necessary  for  bath  plating.  In  fact,  the 
citrate  of  silver,  aa  mentioned  by  M.  Reg- 
nault,  prepared  by  paasing  hydrogen  over 
citrate  of  silver— precipitated  without  heat 
to  avoid  the  formation  of  aoonitie  add-~ 
gives  a  solution  which  platea  very  wdl,  but 
which  decomposes  in  the  light,  which  renden 
it  impossible  to  employ  It.  Nitrate  of  ailver 
alao  plates  well  at  firat,  but  the  affinity  of 
nitrous  add  for  oopper  soon  impedes  it. 

YI.  It  appean  to  us  that  in  the  Ibatbs  we 
have  tried  the  salt  of  ammonia  has  no  other 
object  than  to  keep  the  silver  in  a  state  of 
solution  whilst  the  power  of  plating  ia  due 
entirely  to  the  preaence  of  a  free  add  greedy 
of  oxygen.  This  add  really  baa  no  other 
eflfect  tiian  that  of  rataining  the  ammonia 
without  attacking  the  copper;  for,  if  we 
acidify  the  bath  with  sulphuric  add,  It  gives 
no  plating.  Nevertheless,  we  may  ascertain, 
by  agitating  copper  turnings  quite  free  front 
verdigris  with  sulphuric  add,  that  this  metal 
is  not  sensibly  attacked,  whereas,  sulphurie 
acid,  in  the  same  eonditlona,  attaeks  it 
powerfully. 

VII.  In  the  hatha  whieh  we  have  tried  a 
platinum  anode  givea  better  reaulta  than  a 
silver  anode.  Indeed,  the  anode  of  aDver, 
whether  in  these  hatha  or  in  those  of  eya- 
nide,  does  not  dissolve  in  proportion  to  the 
mlver  depontedon  the  cathode;  It  attaeka 
besidea  a  notable  proportion  of  nlver  from 
the  anode  whieh  is  precipitated  in  the  state 
of  subsalt.  Only  in  the  baths  of  cyanide, 
the  soluble  anude  must  be  used,  to  avoid  the 
disengagement  of  hydrocyanic  add,  whereaa, 
the  disengagement  of  sulpharous  or  hypo- 
sulphurus  acid  cauves  no  inconvenience. 

VIII.  The  cleaning  of  the  pieces  intended 
for  plating  should  vary  according  to  the  re- 
action of  the  bath,  to  obtain  adherence : 
cleaning  with  acids  will  ciUHe  adherence  only 
in  acid  baths  ;  it  destroys,  on  the  contrary, 
the  adherence  in  alkaline  baths.  This  nay 
perhaps  result  from  the  different  mde- 
cnlar  state  of  the  oopper  when  deaned  with 
pammice  and  potassa  from  when  cleaned  in 
an  add  bath. 
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To  ton  up,  tb«  batk  wbldi  gna  a*  tha 
bnl  rMolU  It  >  idiittirs  «t  S  dcgren  of  uitd 
bliulpbate  ani  bjpoialpbite  or  nBmonii,  In 
iMA  wudlHOlTvd  oilds  of  lilnr  or  tn  in- 
uldbb  lilt  of  tbii  bau,  ohiorida  for  aiaoi. 
tda.  BtTsnl  ■mlnenl  nan,  MM.  Damu, 
njtn,  Pallgot,  B.  Btcqaaral,  lian  alreidr 
done  HI  Iba  bonoar  »f  wltocMing  tbc  cipe- 
riaimti,  ud  bairt  appearad  to  admit  (hair 

Thk  balb,  wblob  appuri  anbjaot  to  qnita 
dlflermt  eondltioni  to   tbote  hliharie  n- 


tba  efialde  batka  wbtob  la  worthy  of  oatiM, 
iauiiBucb  ai  It  ia  qaltv  ipoBiiatTO  to  A» 
bcaltb  of  Ihoaa  wbo  aaiplo;  it,  ■  ooaridwa- 
lion  wbloh  ouy  pcrbapa  baia  aoiM  tbIo*  is 
tbfl  ejaa  of  tha  Aoadamy.  BaaUaa,  (Urn 
bath  ii  prasdeallr  aooBOBMal,  for  the  aalla 
wliieb  cQnpON  it  are  of  amall  Talaa,  and, 
moreoier,  it  ia  a  food  condaotor  of  aleatti> 
citf ,  it  reqalraa  leaa  of  it  than  in  aikalino 
batba.-~Ct(Mfti,  InmtUtrd  /nm  C^mfttm 
AMrfw.  No.  16,  April  13,  lUa. 


Fig.  I  of  tbe  aboTe  engravlnga  ia  • 
plan,  Kod  lig.  3  ■  aeetioo  of  thii  water 
ciOMt.  A  ii  tbe  baain  ;  B,  ■  (upplemea- 
larj  eUtero,  or  reaerroirj  C,  ihe  auppl; 
pipe,  and  U,  a  ball  eock  i  £,  the  water 
•callerer;  F,  »a  openiDg  in  the  baain  to 
allow  a  nipph  of  waier  to  flow  through 
li.  Into  the  elitern  B|  O  ia  a  pipe  for 
oonneetiDf  the  baiin  A,  with  the  acdl- 
plpe  H  ;  1  ft  a  vtWe,  fitting  cloac  upon 
the  Tal*e  teat,  K ;  L,  a  rod  paaalng  frtim 


the  *alTe  tbroogh  a  ittitllng-boz,  in  the 
cover  of  the  toil  pipe  to  fne  oatside  of 
the  teat,  it  terminate*  in  a  handle,  to 
allow  of  the  valve  being  lifted  whet)  re- 
quired; M  ii  a  pipe  for  etrrjing  off  tbe 

The  effect  of  ihcie  arrangeinenta  ia  that 
the  baaIn  i*  alwaya  kept  parliallf  BUad 
with  water,  and  ia  thereby  aealed,  •«  that 
no  unpleattot  eihalatiotia  oan  orbe. 


We  have  repeatedly  pointed  out  to 
notice  the  ■uprrior  advantaget  offered 
by  Ihie  deaorlption  of  lerew  propeller 
(tee  ffttte,  Tol.  xli.,  pp.  238,  256,  S6S,— 
lUl .  234— xlv.,  S50~x]lx,  130),  and  we 
have  once  more  our  attention  forcibly 
e^led  to  it  by  a  paper  of  leelimonialt  In 
ill  laTour  of  more  than  ordinary  weight 
and  anlhoriiy.  Fint,  there  ia  a  Report 
In  Dr.  Wooliey,  tlie  learned  Principal 
Of  the  Sahoel  of  Halhcmatica  and  Naval 
t  PorMDOutii,  in  which 
I,  with   ungvltr  ability 


and  eleamea*,  the  mathemalioal  pntpm- 
ile*  by  which  tbe  parabolic  prDpcUn  ft 
diatlngniibed  from  and  auperior  to  tha 
tcrewa  of  Lowe  and  otheta.  Anotber 
Report  from  Alexander  Oordon,  £aq., 
C-B.,  takea  a  limllar  view  of  the  eaaen- 
tial  diflfcrence  between  the  paratMUe 
propeller  and  the  ordinary  ecrewa,  and 
enforoet  ir  by  tome  practical  oonri<lcT«- 
tioni  which  muat  carry  the  moBtperifeet 
conviction  along  with  them.  iVe  aob- 
join  tbe  more  material  pant  ofboA  re> 
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Hr&m  Dr.  WooOen^t  BtftrU 
The  inventioo  of  Lowe  (which  is  the  ear- 
lier in  point  of  dale)  oonsistt  In  attaching 
to  a  revolTing  abaft,  below  the  water-line  of 
the  Tcstel,  and  mnning  from  stem  to  stem 
of  the  reaael,  one  or  more  curved  bladea, 
'*  taeh  m  fortiom  of  m  emrwe,  which,  if  eea- 
Hmuidf  would  produeo  a  9erew."     And 
Lowe  atatei  the  merit  of  his  invention  to 
be,   that   *' There  beiog  only  aeetioni  or 
portioDB  of  a  icrew  employed,  each  blade  ia 
a  propelling  inatmment,  which  allows  the 
water  to  pass  away  in  all  directions,  except 
at  that  point  where  the  instrument  is  in  full 
action  }  whenoe  there  is  no  choking  or  hold- 
ing the  water  towards  the  centre  of  motioo, 
which  is  the  case  in  all  complete  screws." 
The  object  of  Lowe's  invention  was  ob- 
riously,  therefore,  not  to  improve  upon  the 
Jorm  of  the  propelling  snrfiiice,  bat  to  re- 
medy the  evils  which  had  been  previously 
experienced  from   the  use  of  a  complete 
screw;  and  this* Lowe  proposed  to  effect 
by  limiting  the  lurface  to  a  portion  only 
of  a  complete  convolution.    The  sarfaoe  he 
used  was  a  portion  of  a  icrew;  and  all 
screws  are  among  the  surfacea  known  among 
geometricians  by  the  name  of  right  coooids, 
which  are  generated  by  the  motion  of  a 
straight  line,  which  it  subjected  to  the  three 
conditioni ; — 1st,  of  moving  always  parallel 
to  a  fixed  plane ;  2nd,  Of  always  meetiog  a 
straight  line  at  right  angles,  or  in  technkal 
language,  sqaare  to  the  sud  plane;  and  3rd, 
Of  always  meeting  the  periphery  of  a  curve 
fixed  in  magnitude  aod  portion,  called  the 
"  directing  curve."     The  common  icrew 
surface,  which  Lowe  employed,  is  genera- 
ted by  a  itraight  lioe  moving  parallel  to  the 
base  of  a  right  oyllDder,  aod  meeting  alwayi 
the  axis  of  snch  cylinder  and  the  periphery 
of  a  helix,  traced  on  the  convex  surface  of 
the  cylinder.    Such  a  aurfaee  impinging  on 
water  at  reat  would  drive  ita  partftelea  off  in 
directlona  which  are  always  perpendicniar 
or  square  to  the  tangent  plane,  at  each  point 
where  the  impact  takes  place,  and  therefore 
square  to  the  generating  line  which  passes 
through  each  point,  which  must  always  lie 
in  the  tangent  plane ;  or  if  it  impinge  on 
the  water  obliqaely,  each  particle  of  water 
would  be  driven  off  in  a  direction  making 
the  sasM  angle  with  the  normal  line  square 
to  the  tangent  plane  as  the  direction  of  im* 
pact  made ;  and  lying  in  one  plane  with  the 
normal  and  direction  of  impact :  and  hence 
such  water  would  b^  ditpornd  and  scattered 
in  all  directions  from  the  surface  of  the 
screw. 

Now  the  invention  of  Mr.  Hodgson  con- 
dsts  in  two  particulars ;  lit,  In  afllxhig  the 
icrew'blades  or  propelkr-blades  to  the  re- 
yolving  shaft  or  axis  in  a  diree|ioi|  not 


squaru  or  perpendicular  thereto,  as  It  the 
case  with  the  lurfiioe  used  by  James  Lowe, 
but  oblique  thereto  in  such  manner  aa  to 
take  greater  hold  of  the  water ;  and  2Dd,  In 
adopting  what  he  calla  a  "  parabolic  pro- 
pdler,"  which  may  be  conceived  as  gene- 
rated by  a  parabola  of  varying  form,  whose 
vertices  are  arranged  in  the  revolving  abaft 
or  axis,  and  whose  concavidea  are  turned 
obliguefy  to  the  axis  from  the  stem  towards 
the  stem  of  the  ship,  and  always  passing 
through  the  perimeter  of  a  directing  curve. 
Snch  a  surface  coui.d  not  be  generated  bj 
the  motion  of  a  straight  line  at  all,  nor  could 
any  straight  line  be  found  which  would  coin- 
dde  with  or  lie  along  such  surface  in  all  ita 
poluta.    A  right  conoid  or  screw  can  always 
be  easily  worked  into  a  female  screw  or  nut 
formed  on  the  same  lines ;  but  were  a  female 
surface  or  nut  made  on  the  same  linea  aa  the 
parabolic  propeller,  the  parabolic  propeller 
could  not  possibly  be  worked  into  it, — which 
shows  clearly  that  the  two  surfaces  are  en- 
tirely distinct.  Moreover,  the  parabolic  pro- 
peller Impinging  on  water  at  rest  drives  it 
in  the  direction  of  the  normal  at  each  point 
of  impact ;  and  such  normal  is  perpendicu- 
lar or  aquare  to  the  line  which  toudies  the 
parabolic  section  at  such  point,  which  is 
bent  towards  the  ails  or  revolving  shaft. 
Therefore  the  particles  of  water,  instead  of 
being  scattered  or  dispersed,  would  be  col- 
lected towards  the  foci  of  tbe  psrabolas ;  and 
if  the  propeller  impinged  obliquelif  on  the 
water,  for  a  similar  reaaon  the  particles 
would  be  driven  In  directions  still  more 
nearly  converging  to  tbe  fbci ;  and  therefore 
tbe  water,  not  being  allowed  to  escape  lredT» 
would  be  collected,  offering  a  greater  haSj 
for  the  propeller  to  act  upon,  and  thereby 
increaaing  its  effiect.  The  difference  between 
the  two  instruments  may  be  still  further 
illustrated  by  the  following  diagrams : 

In  the  following  figures,  XY  is  the  sxis  of 
Lowe's  screw ;  CPS  a  generating  line  per- 
pendicular to  XY ;  FPL  a  section  of  the 
snrfsce  through  P,  made  by  a  concentric 
cylinder ;  PB  the  tangent  to  tbia  section  at 
P ;  CPB  is  the  tangent  plane,  and  PN,  per* 
pendicular  to^  it,  the  normal,  and  tbercifbre 
not  inclined  downwards  to  the  axis. 

X'Y'  ia  the  axis  of  Hodgson's  ParaboUe 
Propeller  I  O'FS^  the  parabolic  section 
through  P';  F'P'L'  a  section  made  by  a 
cylinder,  whoae  axis  is  X'Y';  P'C^  a  Ungent 
to  parabola  O'FS',  and  faUing  not  on  the 
axia,  but  conalderably  to  one  aide,  as  at  Cf, 
and  inclined  to  X'Y',  at  an  acnte  angle; 
FB^  a  tangent  to  the  section  FP'L^  Then 
CF'Bf  ia  the  tangent  plane,  and  FN'  the 
normal,  IneUned  downwards  towards  the 
axia,  making  an  angle  with  the  horisontal 
pkae  through  it,  whiob  tdded  to  the  anglo 
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Lowe's  Soew  PraptUer, 


HodgBon'i  Panbolk  Propeller. 


VXyty,  will  make  a  right  angle ;  whereat  in 
Lowe'i  propeller  PN  is  pandlel  to  tbe  bori- 
sontal  plane  in  which  XY  is. . 

The  inrention  of  Lowe,  in  short,  refers 
to  screw  surfaces  of  the  common  form,  and 
has  for  its  object  to  scatter  and  disperse  tbe 
water,  except  at  tbe  point  where  the  screw 
is  in  full  action ;  while  tbat  of  Hodgson 
introdnces  a  propeller  of  a  different  form, 
and  bas  for  its  object  to  make  the  water 
coMver^e,  so  as  to  allow  tbe  propeller  to 
UJti  mjirmtr  hold, 

P^rom  Rtj^i  of  Alexander  Gwdem, 
J2if.,  CiB. 

Mr.  Lowe  dedarai  that  he  doei  not  elatm 


tbe  application  of  cnrred  bladea  generally, 
hut  describes,  in  his  speciflcatioii,  hie  pro- 
peller  as  consisting  of  a  shaft  or  axis,  to 
which  are  attached  "  one  or  more  cnired 
blades,  being  portions  of  a  screw,  whioh, 
if  oontinned,  wonid  form  a  aerew ;''  md  ia 
my  opinion  this  does  tmly  detcrtbethe  con- 
struction of  a  screw. 

Mr.  Hodgson's  propeller  is  not  a  loreir 
it  is  a  parabolic  instmment.  The  linee 
from  tbe  centre  of  tbe  propeller-shall  to 
tbe  periphery,  or  ontside  of  the  propeDer* 
blades,  are  a  series  of  parabolic  cnrres, 
projected  so  as  to  hsTe  their  foci  at  any 
distance  from  the  propeller  suitable  for  tbe 
propulsion  of  the  Tetiel.    This  panhoTIc 
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propdler  eoiititts  of  ■  tluifl,  to  wbldi  two 
or  none  parmbolie  blod«  tre  attached.  They 
«ie  ao  portiona  of  a  icrew,  and  if  they  were 
oontiDiied  ooold  never  be  nnade  to  produce 
aicrew. 

Mr.  Lowe'i  propeller  hai  the  action  of  a 
aerew.  When  driven  into  any  pUatie  body, 
it  can  be  withdrawn  without  tearing  out  the 
threads  of  the  female  screw.  When  driven 
Into  or  throngh  water,  the  motion  which  it 
oommnnicates  to  the  water  is  eenirifugui  or 

Mr.  Hodgson's  parabolic  propeller,  when 
driven  into  a  plastic  body,  will  bore  the  hole 
ont.  It  leaves  no  female  screw,  bnt  leaves 
a  hollow  paraboloidal  cavity.  When  driven 
into  or  through  water,  the  motion  resulting 
Is  eemtripeial,  or  In  lines  eommrgimg  to  the 
foci. 

These  reports  are  backed  up  by  nu- 
merous letters  from  sbip-eaptains  and 
others,  who  have  bad  personal  expe- 
rience of  the  working  of  the  parabolic 
propeller.  The  following  is  from  the 
captain  of  the  Corkscrew  steamer : 

I  have  now  had  more  ezperienee  of  this 
mode  of  propulsion  than  probably  any  other 
merchant-captain  trading  from  the  port  of 
London,  and  am  well  able  to  speak  to  the 
eomparative  merits  of  the  different  forms  of 
propellers  which  have  been  adopted. 

**  The  great  defect  of  Lowe's  form,  used 
in  the  Corkscrew,  was  the  excessive  vibra- 
tion attending  it,  which  caused  such  a  dis- 
turbance of  the  compasses,  that  no  reliance 
could  be  placed  in  their  indications.  I  have 
frequently  experienced  in  the  English  Chan- 
nel a  deviation  of  three  or  four  pointa  from 
this  cause,  which,  I  need  not  say,  is  a  very 
serious  consideration  in  foggy  or  haay 
weather.  Pilots  hsTC  repeatedly  refused, 
on  this  account,  to  be  answerable  for  the 
safe  pilotage  of  my  vessel  through  such 
difBcnlt  pasaages  as  the  Swin  and  Prince's 
Channel.  With  the  Parabolio  Propeller,  on 
the  contrary,  of  which  I  have  had  now  up- 
wards of  two  years'  experience,  the  vibra- 
tion is  so  small  as  not  to  affect  the  com- 
paaaes  in  the  least,  and  to  be  at  midships 
whoUy  imperceptible. 

**  The  average  speed  of  the  Corkeerew, 
which  is  a  vessel  of  160  tons,  and  fitted  with 
a  pair  of  steam  engines  c  f  14  hones*  power, 
and  a  propeller  of  7  feet  diameter,  is  6|  knoM 
per  hour.  With  the  old  propeller,  on  Lowe's 
plan,  I  rarely  exceeded  5|  knots,  the  engines 
working  at  their  average  apeed ;  which  shows 
that  the  slip  of  the  Perabotic  Propeller  must 
be  very  little,  as  compared  with  that  of  the 
screw.  Nor  is  the  efficiency  of  the  Para- 
bolic Propeller  less  in  baclcing  than  going 
ahead.  When  leaving  Hamburgh,  at  the 
beginning  of  the  winter  of  1849,  we  had  to 


ibree  our  way  throvgfa  tiie  ice ;  and  this  wo 
did  by  repeatedly  backing  the  propdler, 
and  then  advandog  with  ftill  steam  power 
against  the  icy  barrier,  which  wo  broke 
through  at  last  without  any  injury  eitber  to 
the  vessel  or  to  the  propeller." 


SmiOUS  FlU   IN  A  SLAYK  SHIP.— WATIR 
0.  THB  FIBS   ANNiaiLATOn. 

Sir, — An  advertisement  in  the  Times 
eontaios  a  fulsome  account  of  the  narrow 
eseape  from  destruotion  by  fire  of  the 
Cosiipors  East  Indiaman,  on  her  voyage 
from  CalcutU  to  Demermra,  with  three 
hundred  coolies.  The  namtive  purports 
to  be  the  copy  of  a  letter,  addressed  to 
the  Fire  Annihilator  Company,  by  the 
commander  of  the  vessel,  Lieut.  A.  D. 
Dundas,  R.N.,  who  writes  as  follows : 

"  On  the  26th  of  Deeember  last,  towards 
evening  we  were  alarmed  by  thst  thrilling 
cry  of  '  Ship's  on  fire  I'  On  looUng  for- 
ward, the  whole  fore-part  of  the  ship  ap- 
peared to  ho  in  flames  seeming  to  proceed 
from  the  fore  hold :  fortunately  this  waa 
not  the  case,  the  fire  was  all  on  deck,  and 
oonilned  to  the  house  enclosing  the  long 
boat ;  in  the  latter  were  stowed  pitoh,  tar, 
and  other  combustible  stores,  wUoh  it  was 
dangerous  to  keep  below,  and  by  soma  un« 
accountable  meana  they  had  ignited.  When 
I  first  saw  the  flamea  they  were  well  up  to 
the  mainstays,  and  really  appeared  so  alarm- 
ing as  to  induce  me  at  once  to  order  the 
powder  to  be  thrown  overboard,  In  case  It 
might  be  forgotten  at  the  last.  The  crew 
behaved  well,  and  plying  the  water  vigor- 
ously, kept  the  fire  in  cheek ;  but  stUl 
I  feared  that  it  was  insidioualy  gaining 
ground,  for  there  were  so  many  inaccessible 
nooks  and  corners  in  the  neighbourhood, 
that  water  could  not  be  altogether  used  to 
advantage.  It  instantly  occurred  to  me  to 
try  the  Fire  Annihilator,  so,  pointing  the 
nozsle  down  the  hatchway  In  the  cover  of 
the  boat,  I  stayed  the  water  for  a  few 
minutes,  and  sprang  the  mine ;  the  effect 
was  instantaneous.  One  of  the  crew  who 
waa  in  a  good  position  for  deserving  it, 
described  the  vapour  as  literally  licking  up 
the  flames  as  it  poured  round  the  interior 
of  the  hooae ;  all  damage  was  now  over, 
and  my  chief  officer  waa  enabled  to  enter 
the  boat,  and  directing  tbe  supply  of  water, 
we  aoon  eitinguiahed  the  reaoaining  embers. 
I  may  add,  that  there  were  six  sheep  in  the 
boat,  and  that,  although  partially  singed  by 
the  fire,  they  were  not  materially  iijuxed." 

It  is  somewhat  remarkable,  and  truly 
unfortunate,    that    whatever    intrinsio 
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merit  may  belong  to  the  inrendon,  whieh 
it  in  the  object  of  this  advertisement  to 
glorifjT,  all  the  ^*real  eases  of  Jire,"  at 
which  the  annihilator  figures,  are,  with- 
out a  single  exception,  the  most  precious 
pieces  of  humbug  imaginable.  The  pre- 
sent forms  no  exception  to  the  rule, 
and  is  worth  a  moment's  careful  consider- 
ation. The  commander  of  the  Cossi' 
pore,  no  doubt  a  most  worth^r  man,  is 
evidently  most  unfortunately  prone  to  be 
misled  by  fear,  and  to  be  deceived  by 
ofipearanees.  Thus,  he  tell  us,  **The 
whole  fore  part  of  the  ship  appeared  to 
be  in  flames ;"  but  it  was  not  so.  Again ; 
the  flames  **  appeared  so  alarming,*' 
that  the  powder  was  sent  '^  all  among 
the  little  fishes  !*'  A  needless  and  un- 
appreciated sacrifice.  As  the  whole  of 
the  fire  was  upon  deck,  many  persona 
will  naturally  ask,  *'  Why  was  not  the 
burning  mass  at  once  thrown  over- 
board ?  *'  It  is  true  the  commander 
would,  in  that  case,  have  lost  his 'mutton, 
but  he  would  most  assuredly  have  saved 
his  bacon — and  his  powder. 

It  is  at  first  stated  that  the  fire  was 
confined  to  the  Aoive,  inclosing  the  long- 
boat; but  it  is  afterwards  shown  to 
have  been  confined  to  the  boat  itself,  **  in 
which  were  stowed  pitch,  tar,  (live  sheep), 
and  other  combustible  stores,  which  it 
was  dangerous  to  keep  below."  The 
commander  seems  to  have  been  afflicted 
with  a  somewhat  treacherous  memory, 
and  to  have  been  painfully  coffuiaant  of 
that  defect,  wherefore  he  ordered  the 
powder  to  be  thrown  overboard  at  first, 
that  it  might  not  be  forgotten  at  last. 
One  of  Phillipa's  fire-annihilators  was  on 
board,  but  was  forgotten  at  firsf,  and 
the  crew  plied  the  waier  so  vigorously 
that "  the  fire  was  kept  in  check,"  and 
would,  no  doubt,  soon  have  been  extin- 
guished by  that  means ;  but,  after  a  while, 
*'  it  instantly  occurred"  to  the  commander 
(who  still  feared)  to  try  the  fireanni- 
hilator,  and  in  order  to  have  a  chance  of 
trying  this  highly  interesting  experi- 
ment,  upon  the  result  of  which  hung  the 
lives  of  nearly  350  human  beings,  the 
water  was  stewed  I  The  annihilator 
was  discharged.  The  effect  is  described 
aa  instantaneous.  The  vapour  is  said 
to  have  licked  up  the  flame  as  it  poured 
round  the  interior  of  the  houses  enabling 
the  chief  officer  to  enter  the  twit,  and 
so  direct  the  supply  of  water  as  to  ex- 
tinguish the  remaining  Jtre,  thus  com^ 


pleting  what  it  had  —  sncoemfnlly  began. 
The  work  was  neither  hegum  tkoir  finished 
by  the  annihilator,  whrne  auxiliary  aid 
could  have  been  but  of  Httle,  if  any 
importance,  and  only  had  a  chance  of 
being  so  at  all  by  staying  the  sueeessfid 
operation  of  the  waiery-^s.  foolhardy 
experiment,  tried  under  most  reprehen- 
sible circumstances,  and  at  the  peril  of 
the  ship  and  its  numerous  occupants. 

The  real  extent  of  this  <*  serious  fire,** 
howev(  r,  may  be  pretty  accurately  in- 
ferred from  the  fact,  as  suted  by  the 
commander,  that  the  six  sheep  stowed 
in  the  long  boat  (with  pitoh,  tar,  aod 
other  dangerous  oombustiblei),  whieh 
was  the  seat  of  the  fire,  were  only  "  par- 
tially singed,"  and  "not  materially  in- 
jured I "  The  flames  seem  to  have  been 
of  a  most  feeling  and  humane  deserip* 
tion,  and  evidently  betook  themselvea 
*'  well  up  to  the  mainstays,"  to  get  ont 
of  the  way,  and  to  avoid  injuring  their 
fleecv  neighbours.  As  a  «•  fire  at  sea," 
the  foregoing  is  most  provokingly  sug- 
gestive of  <«a  storm  in  a  wash-hand 
basin ;"  and  the  whole  story  looks  like  a 
"tough  yarn"  spun  bv  Jack  for  the 
especial  entertainment  of  that  credulous 
branch  of  the  service — the  marines  I  In 
forwarding  the  foregoing  letter,  some 
wag  has  perpetrated  (as  I  suspect)  a 
"  cruel  hoax  "  upon  the  Annihilator 
Company,  and  attempted  to  practise  a 
very  reprehensible  imposidon  upon  the 
maritime  world. 

I  am.  Sir,  yours  sceptically. 

An  Old  FtaaicAir. 


THB  BXOISKMAK's  STAFV  aUBSTlOM. 

Sir,— Feeling  no  inclination  to  enter 
into  a  eontroversy  upon  the  '*£xeiae- 
man's  Stafi^  Question,"  and  as  I  am 
satisfied  my  views  of  that  interesting 
mechanical  problem  are  correct,  I  nhm 
not  trouble  you  with  any  further  re- 
marks upon  it. 

Mr.  I'ebay  will  not,  I  am  sure,  uke 
it  amiss  when  I  recommend  to  him  a 
serious  reconsideration  of  the  state- 
ments he  has  hasarded  in  col.  2.  pase 
444;— 'twill  pay.  ^ 

I  am,  Sir,  yoiurs,  &e^ 

T,S. 

June  r,  1851. 


r 
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mzvjbs  xxFimiMsmn  by  captain  no&toit. 

In  thie  Uniied  Service  JourtuU  for  thia 
month  it  it  stated  (under  the  head  of  '*  Iron 
Wer  Steamers,*'  quoting  from  Sir  Hovard 
Douglas's  book),  that  an  oak  plank  three 
inohm  thick  is  proof  against  a  mosket-ball 
fired  with  four  and  a  half  drachms  of  powder 
at  forty  yards.  The  militarj  musket  is  three 
siaes  larger  in  the  bore  than  the  military 
riile.  Captain  Norton's  expanding  shott 
fired  from  the  military  two-grooTsd  rifle, 
will  pierce  through  an  oak  plank  four  and  a 
half  inches  thick,  at  the  distance  of  forty 
yards.  This  fact  was  proved  on  Thursday 
last,  at  Mr.  Truelook's  shooting  gallery, 
Dawson-street,  using  a  charge  of  sporting 
powder  of  two  and  a  half  drachms.  This  i 
a  great  superiority  of  penetrating  power  in 
faTour  of  the  rifle,  arising  from  there  being 
no  loss  of  powder  by  windage,  and  the  greater 
momentum  of  the  elongated  shot  sti  iking 
point  foremost  like  an  arrow.  A  solid  shot 
of  the  same  form  will  not  carry  point  fore- 
most during  its  flight,  its  base  (being  the 
heavier  end)  will  struggle  to  lead,  and  this 
contention  will  derange  the  accaracy  of  its 
flight.  In  action,  the  rifle  has  its  duties  to 
perform,  but  it  is  the  close  volley  of  the 
musket,  instantly  followed  by  the  cheer  and 
the  charge,  that  routs  the  column,  spoOs 
the  well-concerted  plans  of  a  SoiUt,  and 
wins  the  victory.  See  the  last  charge  by 
the  British  infantry  at  Albuera,  so  admirahly 
described  by  the  historian  of  the  Peninsular 
war,  in  which  charge  the  writer  of  this 
paragraph  acted  a  part  at  the  head  of  the 
grenadiers  of  the  gallant34th. — The  Wardtr, 

MBW  TOLTAIO  BATTSRr. 

On  the  24th  ult.,  a  party  of  scientific 
gentlemen  were  invited  by  Mr.  Martyn 
Roberts  to  witness  a  Toltaic  battery  of  new 
constructioo,  and  professedly  of  great  eco- 
nomy, which  he  has  at  present  in  action  in 
the  neighbourhood  of  Great  Portland  •street. 
The  battery  consisted  of  fifty  plates  of  tin, 
about  6  inches  by  4,— each  plate  being  ad- 
justed between  two  plates  of  platinum  of 
I  be  same  sise.  These  were  placed  in  stone- 
ware cells  about  two  feet  deep,  which  were 
filled  with  diluted  nitric  add.  The  object 
of  these  deep  cells  was,  to  obtain  a  marketa- 
ble prodoct  which  should  be  sufliciently 
valuable  to  cover  the  cost  of  the  agents 
employed  to  effect  the  development  of  elec- 
tricity. The  upper  stratum  of  nitric  acid 
acts  on  the  tin,  and  forms  with  that  metal 
an  oxide,  which  falls  off  from  the  plate  the 
moment  it  is  formcJ,  and  is  precipitated  at 
an  hydrated  oxide  of  tin  to  the  bottom  of 
the  cell.  This  oxide  is  eomUoed  with  soda ; 
and  as  stannate  of  soda  is  extensively  em- 
plojed  in  djtmg  and  callio-printing ;  it  ii 


stated  that  this  product  wiU  yield  a  profit 
of  20  per  cent,  on  the  cost  of  the  battery 
by  which  it  is  produced ;— but  this  is  a 
point  which  we  are  not  at  present  in  a  posi- 
tion to  determine.    The  electrical  action  of 
the  fifty  pairs  of  plates  was  considerable. 
The  current  wu  employed  to  exhibit  the 
electrical  light,  and  the  effects  produoed 
were  certainly  very  brilliant.    It  was  not 
possible  to  compare  it  with  the  result  ob- 
Uined  from  a  Grove's  battery,  but  we  judge 
their  powers  to  be  nearly  equal    An  expe- 
riment made  on  the  decomposition  of  Vuter 
gave  about  7*  cubic  inches  of  the  mixed 
gases,  oxygen  end  hydrogen,  per  minute. 
We  cannot  but  regard  this  very  ingenious 
arrangement  as    an   improvement  on  the 
ordinary  batteries,   as  far  as  economy  is 
concerned,  whera  an  electric  current  is  re- 
qoired^  sfaice  the    stannate   formed  must 
always  be  of  considerable  commercial  value. 
It  is  carious,  too,  that  the  stratum  of  fiuid 
in  the  immediate  neighbourhood  of  the  vol- 
taic plates  is  kept  uniformly  of  the  same 
specific  gravity,  notwithstanding  that  the 
add  is  rapidly  removed.    The  oxide  of  tin 
formed  takes  down  water  with  it,  and  at  the 
same  time  establishes  a  current  by  which 
firesh  add  is  supplied  to  the  plates.    We 
were  informed  that  the  battery  continued  in 
meet  unifhrai  action  for  rixteen  hours.^ 


oovuT  or  QVBuir'a  bbnok. 


,  1852. 


THB  aVBBN  V.  LAMING  AND  BTANS. 

^feei  tifDtporii  Sp^e^caHmu. 

The  deCsndante,  on  the  23rd  April,  1850, 
obtained  a  patent  ibr  improvemento  in  the 
manufacture  of  gas,  dec.  The  deposit  paper 
upon  which  the  patent  wsa  obtained  do- 
scribed  the  invention  ae  consisting  of  seven- 
teen parts,  but  the  patentoes  only  spedfied 
eight  of  these  parte,  omitting  the  others; 
and  they  induded  ten  other  things  not  men- 
tioned in  the  deposit  paper,  bat  wliich,  in 
the  specification,  they  claimed  as  parte  of 
their  invention. 

A  scire  /aeies  was  reoently  brenght  to 
repeal  the  patent,  on  the  ground  that  the 
patentees  had  in  thdr  spodfioation  BMde 
these  ten  claims  in  fraud  of  the  Crown,  and 
the  defendants,  on  the  3rd  of  June  instant, 
applied  to  Sir  Frederick  Thesiger,  the  pre- 
sent Attorney -general,  for  leave  to  disclaim 
the  several  things  which  they  had  wrong- 
fully claimed. 

The  application  was  opposed  on  the  ground 
of  the  firaud  committed  upon  the  Crown  and 
ite  oificer ;  and  the  Attorney-general  refused 
to  permit  the  defendante  to  disclaim. 

In  oonstquence  of  this  refusal  the  defend- 

*  Should  be  37.-Bo.  K.  K. 
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ants  had  no  defenee  to  the  teirefaekut  and 
on  the  8th  instant  judgment  was  given  in 
Chancery  to  repeal  and  cancel  the  patent. 

spaciricATiONs  of  bnglisb  patents  xn- 

&0LLVD    DUftlNO    THE    WEEK     BNDIMO 

JVVM  9,  1852. 

William  Exall,  of  Reading,  Berks, 
engineer.  Far  improvtmenis  in  certain 
affrieuliural  implements,  and  in  eieam^ 
enginee  and  hoilere  for  driving  the  ernne. 
Patent  dated  December  1»  1851. 

Claime. — 1.  The  employment  of  two  end- 
less chains,  webs,  or  other  suitable  flexible 
surfaces  to  convey  straw  or  other  material 
to  the  knives  or  cutters  of  chaff  catting 
machinps.  [These  chains  are  set  at  an  angle 
so  as  to  compress  the  materials  at  the  same 
time  that  they  carry  them  nnder  the  action 
of  the  knives.] 

2.  The  giving  to  the  bearings  and  jov- 
nals  of  the  spindle  of  the  cutters  or  knives 
of  chaff,  cuttiiig  machines  a  tapering  form 
[to  admit  of  the  spindle  being  bronght  into 
close  contact  with  the  bearings  when  they 
become  worn,  and  thus  insure  steadiness  in 
the  action  of  the  knives.] 

3.  The  employment  of  an  endless  web  to 
convey  the  straw  to  the  hopper  of  threshing 
machines. 

4.  The  reaping  or  catting  grass  or  com 
by  a  continuous  movement,  either  by  means 
of  a  series  of  cutters  carried  by  an  endless 
revolving  chain  or  band,  or  by  a  series  of 
circular  cutters,  each  revolving  on  a  separata 
spindle  or  axle. 

5.  The  employment  of  two  endless  re- 
volving earrying  webs  or  cloths  moving  at, 
or  nearly  at,  right  angles  to  each  other,  one 
of  which  receives  the  material  as  it  is  cut, 
and  conveys  it  to  the  other,  which  latter 
delivera  it  at  the  side  of  the  oMchine. 

6.  The  oonstrnction  of  a  collector  or 
rake  in  which  the  axle-tree  is  made  to  con* 
stilute  the  general  frame  or  support  of  all 
the  parts.  Also,  causing  a  sersper  to  move 
simuhaBeottsIy  with,  and  in  opposition  to 
the  tines,  in  order  to  accomplith  the  more 
speedy  and  effectual  removal  of  the  mate* 
rial  from  the  tines.  [This  collector  or  rake 
is  intended  to  be  attached  to  the  reaping 
machine,  which  constitutes  the  snbjeet  matter 
of  the  two  preceding  claims,  bat  msy  also 
be  used  detached  therefrom.] 

7.  Inclosing  the  body  of  the  boiler  of 
portable  agricultural  steam  -  engines  in  a 
casing,  which  serves  as  a  return  flue  for  the 
passage  of  the  heated  air  and  gsses  to  the 
smoke  box  and  chimney.  Also,  placing  the 
cylinder  in  a  smoke  box  on  the  upper  part 
of  the  boiler. 

8.  A  mode  of  relieving  a  portion  of  the 
elide  valve  from  the  pressors  of  the  steam. 

9.  An  improved  oonstruetion  of  governor 


or  regulator  for  regulating  the  speed  of  the 
engine. 

10.  An  arrangement  for  eondensing  part 
of  the  exit  steam  [by  causing  it  to  pass 
through  a  pipe  to  the  feed-waier,  in  wbidi 
it  is  condensed,  and  the  temperature  of 
which  it  thereby  eorrespondiogly  raises.] 

11.  The  employment  of  two  tnmk  en- 
gines set  at  an  angle  to  each  other  (prefer- 
ably an  angle  of  ^®)  and  both  working  on 
one  and  the  same  crank  on  the  drivisig  abaft 
of  the  engine. 

12.  Mounting  the  boiler  of  novcublo 
agricultural  engines  on  two  wheels. 

13.  An  arrangement  of  parts  oonstitnt- 
ing  a  steam  engine  for  agricnltunil  pvrpooe^ 
[The  whole  of  the  engine  is  here  inelooed  ia 
a  circular  casing  which  insaree  great  cons* 
pactness.] 

Thomas  Bvkstall,  of  Lee  •  cresecsil, 
Edgbaston,  civil  engineer.  #br  ceriem  I  «• 
proved  machinery  for  nummfaetmrimghriekt 
and  other  articlee  from  day  alone  or  miiod 
with  other  maieriaie.  Patent  dated  Decem- 
ber 1,  1851. 

The  patentee  describes  two  arrangements 
of  machinery  for  manufacturing  bri<^  froaa 
moist  cisy,  alone  or  mixed  with  other  mate- 
rials, in  both  of  which  the  distingviafaing 
featnre  is  that  steam  power  is  apphed 
directly  for  giving  compression  to  the  mate- 
rials in  the  moulds.    The  daima  are  for, 

1.  The  application  of  the  direct  action  of 
steam  pressure  for  compressing  day  alone 
or  mixed  with  other  materials,  into  bricks, 
tiles,  and  other  articles. 

2.  The  direct  action  of  atean  in  eomhiiiB- 
tion  with  the  mechanical  movement  called  s 
"  toggle-joint." 

3.  The  direct  action  of  steam  in  eombi- 
nation  with  a  lever  or  levers,  as  may  be  suit* 
able  to  produce  the  required  effect 

John  Macintosh,  of  Berner's-street, 
civil  engineer.  Jbr  in^rovemente  m  otemm 
enginee,  in  rigging  ^  and  fropetUng  vesseli, 
and  facilitating  their  progreee  ihromgh 
water.    Patent  dated  December  4.  1851. 

I.  The  patentee  describes,  an  improved 
conitruction  of  rotary  engine.  Hie  en- 
gine consists  of  a  cyliader,  within  which 
is  placed  eccentrically  a  dmm  fumiabed 
with  two  sliding  plates  which  act  as  pis- 
tons. So  far  it  resembles  others  of  tlis 
class  but  it  differs  from  them  In  having 
the  end  plates  attached  to  and  revolving 
with  the  internal  drum.  A  packing  la  inter- 
posed between  the  end  plate  a  and  the  sides 
of  the  external  dnim,  to  make  stcam-tiglil 
the  point  where  they  come  in  contact.  The 
sliding  pistons  in  the  internal  drum  are  con- 
nected together  by  rods,  so  aa  to  movo 
simultaneously,  and  tlieir  packii^  wo 
acted  on  by  springs  attached  to  the  rodst 
io  aa  to  keep  them  oonstantly  pressed  ost 
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•gainst  the  iBternsl  periphery  of  the  exter- 
xul  cylinder. 

2.  The  patentee  propoaet  to  construet 
the  masts  of  ressels  with  a  joint  at  the  heel, 
so  that  they  may  be  mdined  sideways  at 
tny  required  angle  to  the  keel,  and  thus 
render  the  snils  on  them  lifting  as  weU  as 
propelling  sails.  He  also  proposes  to  pro- 
Tide  1  yard  for  the  foresail  and  jib -shaped 
nils  to  enable  the  sail  to  be  brought  to  the 
wind  without  indining  the  meat.  The  block 
for  the  hanlyards  is  for  this  purpose  fur- 
nished with  a  ring,  which  sUdes  on  a  guide 
attached  to  the  ywd. 

3.  For  facilitating  the  progress  of  ressels 
through  water,  the  patentee  proposes  to 
cover  them  with  a  composition  produced  by 
dooomposing  India  rubber  in  sweet  oil  by 
the  aid  of  heat.  For  marine  purposes 
castor  oil  and  arsenic,  or  other  poisonous 
materials  are  added  to  the  composition  to 
prevent  the  adherence  to  the  ship  of  bar- 
nadesi  &e.  The  compositions  thus  made 
do  not  become  dry,  but  always  continue 
glutinous  as  at  the  time  of  being  applied. 
Ontta  percha  may  be  also  added  if  desired. 
The  composition  is  to  be  applied  in  a  warm 
state. 

CZfrfaM. — I.  The  improvements  in  steam 
engines  described. 

2.  The  improTcments  in  rigging  fcsaels. 

3.  The  compositions  described,  and  the 
application  of  the  same  to  ships'  bottoms. 

WiLLtAM  Gkatson,  of  Henley  •  on  - 
Thames,  watch  and  clock-maker.  Fbr  an 
odometer  or  road  meaeurerto  heeittaehed  to 
emrim§e»for  ekowimg  dUitmeee  overwhiek 
ike  wkeele  ptm.  Patent  dated  Dec.  1 ,  1851. 

This  apparatus  consists  of  a  train  or 
system  of  wheel-work  enclosed  in  a  box 
attached  to  one  side  of  the  carriage  or  cab 
above  the  aile  of  the  wheels.  It  is  pro- 
vided with  two  dials,  one  outside  for  the 
nee  of  the  passsnger  and  driver,  the  other 
Inside  for  &e  protection  of  the  proprietor 
and  aoceuible  only  to  him.  The  index 
hands  of  the  two  dials  are  connected  together 
by  intermediate  gearing,  so  as  to  act  in 
unison ;  bnt  the  passenger's  index  hand  ia 
attached  to  a  hollow  shaft,  fitting  over  its 
driving  spindle,  and  actuated  by  contact,  to 
admit  of  the  hand  being  set  to  zero  on  the 
entrance  of  a  passenger  into  the  carriage, 
without  deranging  the  apparatus.  The  ap- 
paratus is  set  in  motion  when  the  wheels  of 
the  carriage  are  revolring,  by  the  interven- 
tion of  a  pendent  lever,  one  end  of  which 
Is  acted  on  by  a  pin  attached  to  the  nave  of 
one  of  the  wheels,  while  the  other  end  en- 
gages into  a  ratdiet-wbeel,  forming  part 
of  the  train  of  wheelwork,  which  it  moves 
forward  one  tooth  for  erery  revolution  of 
the  wheels.  The  number  of  teeth  on  the 
ratohet-wheel  will  be   determined  by  the 


site  of  the  driving  wheels  of  the  carriage, 
and  apparatus  m>y  be  adapted  for  use  with 
drifing-wheels  of  different  diameters  by 
simply  changing  the  ratchet-wheel. 

CUtinu. — 1.  The  means  deicribed  of 
actuating  the  counting  apparatus  and  the 
arrangement  of  wheelwork,  constituting 
the  counting  spparatus,  in  which  by  simply 
changing  the  ratchet-wheel  the  apparatus 
may  be  adapted  to  running  wheels  of  any 
circumference  without  further  alteration  of 
the  wheelwork. 

2.  The  employment  and  adaptation  of 
two  dials  and  indexes  to  the  indieating 
apparatus,  both  indexes  being  worked  by 
the  same  train  of  wheelwork;  and  one 
dial  and  index  being  employed  to  serve  foi 
the  pusenger  and  drifcr  and  the  other  for 
the  proprietor. 

William  Wood,  of  Oxford-street,  car- 
pet manufactorer.  For  improvements  in  the 
manufaeture  and  ornamenting  of  earpete, 
rugs,  and  other  fabrics.  Patent  dated 
December  4,  1851. 

Claims  —I.  The  use  of  silk  waste  alone 
or  in  combination  with  other  fibrous  ma- 
terials in  the  manufacture  of  terry-looped 
or  cut-pile  carpeta  and  rugs,  and  for  the 
warps  of  other  carpeta. 

2.  The  printing  or  dyeing  patterns  into 
or  on  warps  or  warp  materials,  by  forming 
oells  or  compartments  for  colouring  matter  of 
the  shape  of  the  pattern  required  (elongated 
when  intended  for  cnt-pUe  fabrica),  into  or 
in  contact  with  which  the  warps  sre  pressed. 

3.  The  fixing  and  retaining  on  printed 
warps  of  any  suitable  fasteners  or  fastening 
arrangements  to  secure  a  better  defined  out- 
line in  the  pattern. 

4.  Combining  the  use  of  the  Jacqnard 
apparatus  or  draw. loom  with  printed  warps. 

5.  The  freeing  of  printed  carpets,  rugs, 
and  other  fabrica  from  the  thickening  used 
with  the  colouring  matters  by  beating  or 
brushing  the  same  when  dry,  or  by  other 
equivalent  mechanical  means,  instead  of  or 
in  addition  to  washing  it  out. 

6.  The  giving  additional  substance  to 
carpeta,  hearth-rugs,  and  mate,  by  weaving 
more  than  four  shoots  of  weft  for  every 
wire  or  terry. 

7.  The  construction  of  the  "  trevat,"  or 
knife,  need  for  cutting  out  the  wires,  when 
actuated  by  mechanical  means  in  a  mecha- 
nical or  power-loom,  with  jointa  and  springs 
so  as  to  be  guided  In  its  traverse  across  the 
work  by  the  wire  in  the  fabric. 

Jamxs  Thompson  and  FRnnxRiCK  Al- 
TRBB,  of  Compton  street,  Brunswick  - 
squsre,  bakers.  For  certain  improvements 
in  the  means  of  and  apparatus  for  heating 
ovens.    Patent  d  ited  Dircemher  5,  1851. 

These  improTcmenta  consist  in  the  use, 
for  heating  ovens,  of  ordinary  coal  gas  which 


478 


maiJSH  SPBGinCATIOMB  BHBOLUa>  DUBINa  TBE  WBRX. 


ig  con? eyed  by  a  pipe  to  the  beek  of  the 

interior  of  the  oreo  and  there  ignited.    A 

•upply  of  atmoipberic  air  ii  introduced  by 

palling  the  gai  pipe  through  another  pipe, 

one  end  of  which  ii  left  open  to  the  air, 

which  paisea  through  to  the  burner.    The 

gai-pipe  ii  oonnected  with  the  main  by  a 

union  joint  to  admit  of  iti  being  withdrawn 

from  the  oyoui  when  the  latter  ia  luifietently 

heated.    When  gai  cannot  be  oonvenieoUy 

obtained,  naphtha  or  other  combuitible  fliud 

may  be  uied  in  iti  place,  luitable  humeri 

being  employed  andmeana  uied  to  introduce 

air  to  inpport  combustion. 

Claim, — ^The  heating  of  oToni  from  the 
caloric  oTolTed  by  the  oombuition  of  gaiei. 

l^CHAKD  A&CUIBALD  BrOOMAN,  of  the 

linn  of  J.  C.  Robertion  and  Co.,  of  166, 
Fleet- itreet,  patent-agenti.  For  e§rUtm 
impfwtd  modei  qf  applying  eieetro^ekemi- 
eal  action  to  nunu^aeturing  pnrpoiot.  (A 
communication.)  Patent  dated  Dec.  8, 1851. 

The  nature  of  this  invention  ooniiiti  in 
the  application  of  chemical,  electro^ehemi- 
cily  thermal^  and  gal? anic  forcei,  leparately 
or  combined,  and  under  eircumitanoei  al- 
ready to  lome  eitent  understood  and  recog- 
nised, as  well  as  under  certain  new  and 
peculiar  conditions. 

The  improTcments  are  applicable  to  the 
manufacture  and  preparation  of  organic  and 
inorganic  substances  belonging  to  the  animal, 
vegetable,  and  mineral  Idngdoms,  and  to  the 
manufactured  products  tliereof,  and  consist 
in  subjecting  them  to  an  electric  or  galvanic 
current,  which  may  be  produced  by  cheml- 
Gil  combination  or  decomposition,  by  sudden 
or  gradual  chaogea  of  temperature,  by  gal- 
vanic or  dectrinl  apparatus,  or  by  a  com- 
bination of  any  of  these  agencies. 

*'  I  make  use  of  a  battery  or  pile,  which  I 
construct  in  a  peculiar  and  novel  manner, 
mie  usual  apparatus  now  in  use  consists  for 
the  most  part  of  plates  or  portions  of  two 
different  metals,  arranged  in  pairs  so  that  at 
each  end  of  the  series  two  different  metals 
are  found.  Thus  a  battery  or  pile  of  six 
cells,  or  six  pairs  of  plates,  having  tine  and 
copper  for  its  metals,  would  consist  of  sine 
and  copper  alternately,  commencing  with 
one  and  terminating  with  the  other.  On 
the  contrary,  I  arrange  the  metals  of  my 
battery  or  pile  so  that  the  same  metal  marks 
the  commencement  and  termination  of  the  ' 
series.  In  each  pile  or  bsttery  I  have  also 
an  odd  number,  the  central  plate  constitut- 
ing one  of  the  poles ;  or  the  two  central 
platee  are  of  the  same  metal,  and  united 
together. 

The  drawings  show  a  pile  or  batterj  of 
fourteen  cells.  The  metsls  employed  are 
line  and  copper.  By  my  peculiar  anange- 
acnt  the  metal  sine  commencea  and  termi- 
nates the  series,  while  the  two  central  cells 


are  occupied  by  a  pair  of  copper  platee  in- 
stead of  platee  of  sine  and  copper.  Theae 
two  copper  central  plates  represent  one  of 
the  poles  of  the  battery  or  {die,  and  are,  ia 
fict,  the  receptacles  of  the  electric  forces 
proceeding  from  the  two  extrenutiee. 

The  form  of  my  battery  or  pUe  may  be 
varied,  as  well  as  the  material  of  wliieh  it  is 
constructed.  Thus  a  battery  or  pile  may  be 
formed  by  the  union  of  a  numter  of  such 
batteries  as  described,  terminating  in  one 
common  central  ctXL 

The  usual  add  or  saline  solntiona  now 
employed  in  the  common  batteries  may  be 
ap^ed  to  mine  as  well. 

The  same  novelty  of  arrangement,  as  fsr 
as  metahi  are  concerned,  which  I  have  intrw- 
dueed  into  my  pile  or  battery  I  apply  to  the 
construction  of  wires  intended  for  the  con- 
duction of  dectridty,  by  whieh  nseens  1  ob- 
tain a  more  perfect  degree  of  inanlatton. 
The  same  prindple  is  dso  applicable  to  the 
preservation  of  metals  from  oxidatioa  or 
oorrorion,  or,  in  otiier  wordsi  to  the  galvani- 
sation of  metals. 

I  may  mention  that  my  battery  may  be 
constructed  with  cylinders  as  well  as  with 
plates  and  cells. 

Having  thus  described  my  improvement 
in  the  conitruction  of  a  pile  or  battery,  I 
now  proceed  to  explain  other  portiona  of 
the  invention. 

Blectro  -  chemical  force,  accompanying 
combination  and  decompodtion,  aaay  be 
with  great  advantage  employed  in  the  treat- 
ment of  vegetable  bodies — aa,  for  example, 
in  the  fertilisation  of  seeds.  Thus,  to  pro- 
duce rapid  and  hedthy  germination,  I  steep 
the  seed  in  some  compound  such  aa  carbo- 
nate of  potaah,  or  in  some  suitable  alkali.  I 
then  transfer  it  to  a  bath  of  weak  add,  by 
means  of  which  the  carbonate  of  potash  is 
decomposed,  and  carbonic  add  aet  free.  I 
can  use  any  add,  but  I  prefer  such  aa  phos- 
phoric or  nitric,  because  they  unite  with  the 
alkaline  base  to  form  fertilising  sdts. 

On  the  contrary,  to  preserve  vegetable 
materials  such  as  seeds^  tissues,  or  fibres,  I 
endeavour  to  set  up  the  law  of  dmple  com- 
bination within  them,  avoiding  the  alighteat 
decompodtion.  Thus,  by  dipping  seed  er 
any  vegetable  matter  in  a  weak  add,  and 
then  in  some  basic  hydrate  for  which  tliat 
add  has  an  ai&nity,  I  retard  or  prevent 
entirdy  germination,  fermentation,  or  era- 
macaosis.  In  aetting  up  this  dectro-che* 
micd  action,  I  generally  choose  soch  aelds 
and  bases  which,  when  united,  form  well- 
known  antiseptic  sdts  or  compounds.  This 
process  differs  very  materially  from  all 
others  where  antiseptics  are  used,  inasmneh 
as  I  form  the  compound  within  the  matt- 
rials  sought  to  be  preserved.  Thus,  for 
example,  to  preserve  flshing-nets,  1  dip 
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I  tot  in  aome  raltabto  aeld  tucfa  as  Unnie 
mM,  and  theo  in  aome  hydrate  anch  aa  aoda, 
iimar  magnesia,  or  aiauina.  To  preaenre 
lAlmal  matter  anch  aa  meat,  I  adopt  the 
faoM  principle,  forming  the  antiaeptie  com- 
pound in  tba  neat  itself.  Tbe  aame  pro- 
ceaa»  or  one  analogoaa  to  it,  I  employ  for 
the  prevention  of  diaeaaa  in  potatoea«  Alao 
to  deodorise  materiala  aach  aa  aewage  mat- 
tar,  &c.,  I  produce  in  them  certain  antiaep- 
tie com  pounds  anch  aa  before  mentioned. 

To  preserve  membranons  anbatancea,  anch 
aa  akins  and  bidea,  I  likewise  cause  the 
tannic  acid,  or  other  anitable  acid,  to  com- 
bine with  a  suitable  base  within  the  tiaauea 
of  the  skin.  In  preaerving  skins  by  meana 
of  (h«se  tannates,  I  prefer  the  amploymant 
of  aome  base  like  magnesia,  which,  when 
combined  wiih  tannic  or  catecbuic  acidy  does 
not  discolour  the  material. 

By  forming  within  tbe  tiaauea  and  flbrea 
of  paper,  cloth,  &c.,  certain  salta,  auch  aa 
aulphate  of  alumina,  chloride  and  borate 
of  sine  not  only  preserve  them,  but  render 
them  leas  combnatible. 

I  produce  two  very  opposite  eiTeota  by 
the  peculiar  method  in  which  I  set  up  the 
electro-chemical  action,  to  which  referenoe 
haa  been  made ;  or  in  other  words  accord- 
ing to  the  direction  in  which  I  cause  the 
electric  furce  to  pass.  Thus,  if  I  merely 
produce  chemical  combination  within  tha 
aubstance  by  the  aimple  union  of  two  bodiea, 
anch  as  baacid  and  a  hydrate,  snd  especially 
if  that  hydrate  be  potash  or  aoda,  I  produoc 
an  eifect  simiUr  to  milling  or  fulling ;  but, 
OB  the  contrary,  if  I  tatablish  decompoai- 
tion  wiihin  the  fibre  or  fabric,  whether  by 
tbe  uaoal  method  of  decomposing  a  car* 
bonate  by  an  add,  or  by  fermentation,  I 
cauao  an  expanaiva  effMt  to  occur. 

By  (iormiog  withiu  the  fibrea  or  fabrica 
certain  aalts  inaoiubie  in  water,  and  then 
expoeing  them  afterwarda  to  deeompoaiUon 
by  some  suitable  agent,  I  produce  a  singu- 
lar cleanaing  and  bleaching  eifect,  dependent, 
I  believe,  upon  the  establishment  of  electri- 
cal correnta  during  the  aolidification  or  crya* 
tallif  ation  of  tbe  inaoluble  salt  and  its  after 
aolution.  For  example,  if  I  aaturate  flax  in 
a  aolution  of  aulphate  of  magneaia,  and  then 
dip  it  into  a  liquid  holding  dlaaolved  in  it  an 
amount  of  carbonate  of  aoda,  an  inaoluble 
carbonate  of  magnesia  ia  formed  within  the 
fibre  itaelf.  On  immeraing  thia  in  weak 
sulphuric  acid,  the  carbonate  of  magneaia  ia 
decomposed,  sulphate  of  magneaia  is  again 
formed,  and  at  the  same  time  colouring 
natter  ia  removed  to  a  considerable  extent. 

For  the  purpose  alao  of   cleaning  and 

furifying  aaccharine  ayrups,  oils,  and  fata, 
uae,  for  example,  a  eolation  of  aulphate 
of  magneaia,  and  than  add  lime-water.  In 
tfaia  way  two  inaoluble  bodies  are  formed, 


and  in  addition  to  the  eleotrieal  action  aet 
up,  the  mechanical  effect  of  the  inaoluble 
matter  will  be  to  carry  down  to  the  bottom 
of  the  vessel  certain  impurities.  In  aome 
caaea  I  prefer  the  uae  of  acetate  of  magne- 
aia, precipitating  the  magnesia  afterwards 
by  the  uae  (for  example)  of  free  carbonic: 
acid  paaaed  into  the  ayrnp  or  oily  matter.  I 
alao  employ  the  acetates  of  such  metals  (lead 
excepted)  the  bases  of  which  can  be  preci- 
pitated and  removed  by  filtration,  such^  for 
example,  as  the  aeetatea  of  lime,  baryta, 
strontian,  &c.  I  also  employ  for  the  puri- 
fication of  aaccharine  mattera,  and  of  fiatty 
hydrocarbona,  certain  inaoluble  compounds 
of  boracie  acid  with  a  metallic  baae,  com- 
bioing  them  in  the  material  to  be  purified. 

Metala  may  be  rendered  harder  or  softer 
also  by  meaua  similar  to  those  which  have 
already  been  deacribed.  Ecmarkabla  changes 
are  produced  in  iron  by  the  formation  In 
contact  with  it  of  the  carburet  of  magne- 
aiam,  for  example,  aa  wall  aa  by  the  prodne- 
tion  or  decomposition  of  water,  and  of  other 
componnda  in  a  like  aituation  of  contact. 
Tbe  conversion  of  iron  into  ateel  ia  mnoli 
promoted  by  the  action  of  carburet  of  mag- 
nesium. 

I  apply  also  the  same  principle  in  the 
preparation  of  hydraulic  cements,  and  for 
the  purpoae  of  hardening  certain  minerals 
and  soft,  porous  atones. 

Thus,  in  preparing  a  hydraulic  cemaat,  I 
add  to  the  uanal  materiala  certain  propor- 
tions of  alum,  lime,  and  aoda-aah,  by  which 
meana  I  obtain  alumina,  and  a  mixture  of 
earbonate  and  aulphate  of  lime  and  of  soda. 
The  soda  ia  eaaily  removed  by  tbe  action  of 
water. 

To  harden  soft,  porous  minerals,  I  use 
(for  example)  chloride  of  calcium  and  sul- 
phate of  icagnesia,  by  which  means  I  im- 
pregnate the  stone  with  sulphate  of  lime, 
from  which  the  ehionde  of  magnesium  is 
eaaily  removed  by  water  ;  but  I  can  uae  any 
materials  which  will  form  within  the  stone 
or  mineral  an  inaoluble  compound.  For 
this  purpose  1  aometimes  employ  souble 
silicatea,  from  which  arithio  tbe  atone,  I 
precipitate  the  inaoluble  silica.  I  alao  throw 
down  in  the  materiala  to  be  operated  on 
certain  inaoluble  boratea  auch  aa  tbe  proto- 
borate  of  iron,  &c. 

To  obtain  baaic  sloe  for  painting  pur- 
poses, I  propose  to  obtain  carbonate,  borate, 
or  chloride  of  xioc  by  tbe  proceaa  of  double 
decomposition.  Thus,  to  obtain  the  car- 
bonate, I  react  on  sulphate  of  sine  by 
means  of  carbonate  of  aoda  or  some  atmilsr 
carbonate.  After  the  inaaluble  carbonate 
has  been  precipitated,  I  waah  out  and  coUeet 
the  aulphate  of  aoda.  If  it  ia  neeeaaary,  I 
BOW  expoae  the  carbonate  of  sine  to  krat. 
In  preparing  oertaia  eniaial  fibrea,  eneh  u 
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lilk  for  spfamiDg  and  dydog,  I  And  it  of 
great  importanee  to  boil  or  ateep  firat  in 
aona  carbonate  auch  as  carbonate  of  aoda, 
potaahy  or  ammoniay  and  then  to  ateep  it  in 
aone  weak  acid  ;  and  for  tliia  pnrpoae  aour 
riea-water  or  atarch*water  ia  naefnL  Boil- 
ing or  ateeping  ailk  alao  in  a  aoUtion  of 
blbonte  of  aoda,  and  the  treating  with  a 


weak  acid,  aa  before,  wiU  be  fovnd  eA* 
eient. 

And  bating  now  deacribed  the  natue  of 
the  said  invention,  and  in  what  manner  llie 
aame  ia  to  Im  perforosed,  I  declare  that  I 
olaim  the  improTementa  in  the  lapplicatlon 
of  electro*  chemical  action  to  the  pnrpooM 
herebbefore  deacribed." 
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(Patent  sealed  July  3,  1851.     Speclfleation  enrolled  July  8, 1852.) 

By  the  hwentor. 

It  is  well  known  that  an  electro- magnet  is  capable  of  sustaining  an  immense  weight 
and  that,  by  conjointly  increasing  the  numbers  of  the  helical  coils  and  the  amount 
of  electro-motive  force,  at  the  same  time  using  precautions  to  lessen  the  external 
resistance  occasioned  by  great  lengths  of  wire,  an  amount  of  attmctiTe  force  can  be 
attained,  the  maximum  of  wblen  hu  not  yet  been  arrived  at|  whilst,  so  far  as 
researches  have  been  made,  we  are  justified  in  concluding  that,  by  attention  to  the 
known  conditions,  any  amount  of  sustaining  force  may  be  obtained. 

It  is  also  a  fact  that,  on  interrupting  the  contact  between  the  electro* magnet  and 
body  sustained  by  it,  the  attractive  force  decreases  very  rapidlv  with  the  distance, 
and  that  but  a  very  small  intervening  space  can  be  permitted,  if  it  be  proposed 
to  make  use  of  this  force  as  a  motive  power. 

The  object  of  the  form  of  electro-magnetic  engine  delineated  in  the  accompany- 
ing figures,  is  to  transfer  the  greatest  amount  of  force  that  can  be  economically 
obtained  to  machinery,  by  means  of  an  hydraulic  apparatus. 

Fig.  1,  represents  a  system  of  cylinders  and  pistons,  so  arranged  that,  on  applying 
any  force  to  the  piston-rod  «,  and  causing  it  to  descend,  the  connecting-lever  b,  wilt 
also  cause  the  rod  c  to  move  in  the  opposite  direction,  and,  in  so  doing,  any  fluid 
above  the  piston  df,  and  under  the  piston  «,  will  be  forced  through  the  vdves  placed 
on  the  valve  plate  into  the  channel  A,  thence  passing  into  the  longer  cylinder  and 
driving  down  the  piston  t,  which,  bv  means  of  a  piston  rod  and  other  usual  con- 
trivances attached  to  a  crank  and  ny-wheel,  causes  this  last  to  revolve  until  the 
piston  t  reaches  the  bottom  of  the  stroke ;  the  fluid  beneath  the  pbton  being  driven 
along  so  as  to  complete  the  fluid  circle,  each  stroke  of  the  pistons  d  e,  causing  the 
fluid  to  enter  the  shorter  cylinders,  by  means  of  valves  suitably  arranged  In  the 
valve-plate,  the  lower  passage  constantly  supplying  the  fluid  to  the  smallw  cylinder, 
whilst  the  upper  passage  at  the  same  time  supplies  the  fluid  to  the  longer  cylin- 
der,— the  upper  valves  preventing  its  return  in  an  opposite  direction.  On  the 
piston  t  reaching  the  end  of  the  down  stroke,  a  sliding  valve  or  system  of  cocks, 
interposed  between  the  two  systems  of  cylinders  as  k^  is  caused,  by  a  tappet  motion 
attached  to  the  longer  piston-rod,  to  place  the  upper  portion  of  the  longer  cylinder 
in  communication  with  the  lower  water  channel,  and  causing  the  upper  water  chan- 
nel to  communicate  with  the  under  surface  of  the  piston  t,  tDus  changing  the  direc- 
tion of  the  stroke. 

It  is  evident,  then,  that  a  succession  of  Impulses  given  to  the  piston-rods  in  the 
shorter  cylinders,  causing  them  to  move  alternately  to  and  fro,  will  transmit  the 
labouring  force  to  machinery  with  a  power  and  velocity  proportionate  to  the  relative 
size  of  tna  oylindersi  which  may  be  varied  according  to  the  nature  and  uses  of  the 
machinery  employed.  The  force  thus  sought  to  be  transferred  is  that  of  electro- 
magnetism,  applied  aa  follows : — 

Fig.  2  represents  a  section  of  armature  plates,  attached  to  the  lower  ends  of  the 
piston-rods  a  and  c;  these  plates  are  perforated  so  as  to  permit  the  rods  of  the 
armatures  1|  2,  3,  4,  &c.,  &c.  (the  number  of  armatures  corresponding  with  that  of 
the  magnets  employed),  to  move  fVetly  through  them,  the  ont  end  of  these  stems 
being  attaobed  to  armatures,  the  other  beina  provided  with  a  screw,  on  which  travels 
an  adjusting  nut,  to  regulate  the  distance  of  the  armature  from  the  magnet. 

Let  k  and  B  represent  two  planes  of  the  magnetic  surface,  and  suppose  the  mag- 
netic plane  B  to  be  in  action. 

No.  1  is  attracted  to  the  magnetic  plane,  touching  which  it  recedes,  in  consequence 
of  the  continued  action  of  No.  2,  and  so  on,  causing  the  armature-plate  <f,  with  the 
rod  attached,  to  move  through  a  space  equal  to  the  sum  of  the  distances  accomplished 
by  all  the  magnets  toting  sueeeaaively. 

The  current  of  the  battery  is  now  transferred  to  the  magnetio  plant  ▲•  iht  mag- 
nets, 3  and  4,  acting  in  a  manner  similar  to  1  and  2 ;  and  thus  rapid  reciprocating 
action  is  produced  in  the  piston-rods  a  and  c.  i  is  a  guide  plate,  interposed  between 
the  armature  plates,  to  keep  them  in  position. 
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The  traaiferenee  of  tbe  ^vaote  earrent  nu;  be  ■cMupllifaed  in  ■  Tuiet;  of 
mja  i  the  method  ihovn  being  roerelf  wed  for  tbe  take  of  umplidtf. 


Let  IK,  flg.  I,  be  the  negitive  wire  of  the  magneta  sodng  npon  the  ■rmalnre  plate 
■ttwbed  to  plitoa-rod  c,  and  n  the  nrgalive  wire  of  the  magoeta  icting  on  the 
other  plate;  on  a  Bmall  pillar  of  irory  or  hard  wood,  placed  in  an;  conienient 
petition  wiib  ref^nce  to  a  project! ng-rod  o,  fastened  to  pisLon-rod  e,  are  placed  two 
pieeea  of  iqiiBre  copper  wire,  p,  a,  which  are  cunnected  with  the  conducting  wjret, 
m  and  m.  The  wire  r,  oonneoted  with  the  platioode  of  the  batterj,  ia  earned  to 
oommuoieate,  by  means  of  an  amalgamated  lurface,  with  ihe  oopper-itide  (,  which, 
bj  meant  of  the  projectlTig-rod  o,  is  cauBed  to  be  in  alternate  communicailon  with 
p  and  q,  Recording  to  the  poaitioD  of  the  ptUm>rod  e.    The  whole  of  the  other 
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eondactinff  wires  ar^  attached  to  the  zineode  of  the  battery,  and  thus  the  magnetic 
surface  will  be  determined  by  the  position  of  the  piston  c;  if  at  the  bottom  of  the 
cylinder,  the  magnets  in  action  will  be  3  and  4,  and  vice  versd* 

Fig.  S  represents  a  section  at  right  angles  to  fig,  1,  showing  the  mode  adopted  in 
the  original  model  for  secariog  parallelism  in  the  piston-rod  of  the  longer  cylinder, 
and  the  rectangular  series  of  magnets. 

A  machine  thus  constructed  has  the  advantage  of  employing  the  maximum^  of 
magnetic  force ;  the  same  amount  of  electro-motive  force,  and  number  of  helical 
coils  producing  far  greater  effect  than  when  used  to  develope  machine  action  by 
means  of  the  tendency  of  a  bar  of  soft  iron,  or  a  steel  magnet  to  place  itself  in  a 
condition  of  magnetic  equilibrium,  as  in  Professor  Page's  Engine.* 

It  possesses  Uie  still  farther  advantage  of  involving  such  principles  as  are  well 
known  to  the  practical  engineer,  and  resolves  the  whole  question  into  two  simple 
problems,  which  are  easily  solved. 

1st,  As  to  the  Unit  of  Power. 

It  may  safely  be  assumed  that  no  question  will  be  raised  as  to  the  capability  of 
transferring  any  force  by  means  of  non-elastic  fluids,  or  practically  such  confined 
in  closed  vessels :  the  point,  then,  to  be  determined  is  confined  to  the  power  sought 
to  be  transferred ;  and  this  can  at  once  be  accomplished,  by  bringing  an  armatare 
as  closely  as  possible  to  the  surface  of  an  electro-magnet  without  actual  contact  and 
testing  its  attractive  force,  by  means  of  a  dynamometer ;  the  armature  is  now 
removed  to  such  a  distance  as  may  indicate  the  minimum  power  proposed  to  be 
employed ;  the  mean  of  these  will  give  the  actual  force  it  is  capable  of  exerting  in 
an  ordinary  stationary  engine  with  fly-wheel;  the  length  of  stroke  required  will 
regulate  the  number  of  magnets  and  moveable  armatures. 

It  will  at  once  be  seen  that  moveable  armatures,  thus  applied,  arc  capable  of  pro- 
ducing any  length  of  stroke  without  any  hydraulic  apparatus  ;  but  this  arrangement 
would  not  be  economical  in  a  long  stroke,  as  many  of  the  magnets  would  thus  be 
idle  through  a  large  portion  of  the  stroke,  when  they  could  be  economically  applied 
by  taking  advantage  of  the  extreme  velocity  with  which  the  galvanic  action  is 
conveyed,  and  the  mode  of  transference  proposed. 

2nd,  As  to  the  Unit  of  Economy. 

Having  determined  the  amount  of  surface  and  arrangement  of  battery  capable 
of  producing  the  force  required,  the  positive  metal  is  weighed,  again  transferred  to 
the  battery,  the  conducting  wires  of  the  magnet  properly  connected  with  it,  and 
thus  left  for  a  given  time;  at  the  termination  of  which  the  positive  metal  is  again 
weighed,  and  the  amount  of  loss  determined. 

The  Unit  of  Consumption  is  thus  obtained ;  but  not  the  Unit  of  Economy. 

If  iron  be  used  as  the  positive  metal,  the  value  of  the  sulphate  of  iron  formed 
must  be  deducted  from  the  waste  of  material ;  and  if  zinc  be  used,  the  increasing 
consumption  of  the  insoluble  salts  of  zinc,  as  pigments,  will  no  doubt  render  the 
value  of  the  sulphate  an  important  set-off  against  Uie  expense  of  batteries  employed 
on  a  large  scale. 

The  entire  safety  of  electro- magnetism  as  a  motive  power,  and  the  immense 
economy  of  space,  will  also  be  given  their  proper  position,  by  every  unprejudiced 
person,  in  calculations  made  on  this  subject. 

The  case  taken  as  an  illustration  is  from  the  original  model,  and  is  merely  adopted 
for  the  sake  of  convenience ;  a  form  of  disc  will  now  be  preferred  in  general  to  the 
larger  cylinder,  and  each  individual  bar  of  soft  iron  is,  in  the  later  arrangements, 
demagnetised  immediatelv  as  its  duty  has  been  performed,  thus  very  materially 
increasing  the  economical  effect  of  the  machine. 

Geobge  Kemp. 

Chiswick,  June  7, 1852. 


*  Many  valuabl«  deductions  on  this  subject  may  be  made  flrom  Profeisor  Faraday's  recent  reeaaivlies 
brought  forwaid  at  the  Royal  Institution,  Janoary  23,  IS52.  It  is  dear  that  the  power  of  aa  electr9-BU«- 
net  is  proportionate  to  the  number  of  magnetic  curves  or  lines  of  force  intersected. 
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CONVBR8ION  Or  SHALLOW  INTO  DIIP 
DOCK!. 

Amongst  the  little-noticed  inventions 
of  Sir  Samuel  fientham,  is  that  of  ena- 
bling "ihattow  docks  to  be  made  to 
answer  the  purpose  of  deep  ones; — 
namely,  by  an  artificial  rise  given  to  the 
water  in  a  basin,  in  a  lock,  or  in  the 
dock  itself."  This  expedient  has  been 
exemplified  in  Portsmouth  Dockyard 
for  half  a  century,  his  first  proposal  of 
it  having  been  so  early  as  in  a  letter  to 
the  Admiralty,  May  29th,  1795,  wherein 
he  said :  **  In  the  instance  of  docks  made 
or  to  he  made  within  the  basin,  there 
would  be  no  need  for  deepening  them  if 
means  were  provided  for  raising  the 
water  to  the  requisite  difference  of  height 
within  the  basin.  This  might  be  done 
at  a  trifling  expense  by  the  same  con- 
trivance which  I  shall  hereafter  have  to 
propose  for  pumping  the  water  out  of 
the  bottom  of  the  docks." 

This  proposal,  made  in  the  last  cen- 
tury, and  carried  into  execution,  con- 
tained, moreover,  in  the  first  place  the 
substitution  of  steam  power  for  that  of 
horses ;  secondly,  of  pumps  which,  by 
direct  action,  should  pump  water  out  of 
a  basin  or  of  a  dock,  or  by  reversing  the 
action  of  those  same  pumps,  thev  should 
be  enabled  to  raise  water  into  a  basin  or 
a  dock.  For  these  purposes,  according 
to  his  plans,  chain  pumps  were  provided, 
each  of  them  of  no  less  a  diameter  than 
two  feet.  They  were  of  simple  con- 
struction ;  consequently,  besides  their 
small  original  cost,  they  wore  well,  and 
raised  water  with  little  loss  from  friction. 
Their  chief  peculiarities  were  in  the 
form  of  the  chain,  and  that  was  of  gun- 
metal  for  the  sake  of  durability, — a  ma- 
terial that  was  found  in  this  case,  as  in 
the  chain  of  the  steam-dredging  appara- 
tus, to  answer  the  intended  purpose  most 
completely. 

The  important  object  Sir  Samuel  had 
in  view  in  this  work,  as  in  that  of  car- 
rying down  the  entrance  of  the  basin  to 
the  greatest  depth  at  which  a  ship  could 
enter  Portsmouth  Harbour,  was  the  ena- 
bling them  to  be  docked  with  all  in,  that 
is,  without  the  need  of  clearing  them 
out  and  dismantling  them  before  they 
could  be  uken  into  dock,  and  after 
repair,  of  refitting  and  reloading  them, 
and  ftarther  to  obviate  the  delay  occa- 
sioned in  most  eases  by  having  to  wait 
for  spring  tides,  a  delay  not  unfrequently 


amounting  altogether  to  three,  four,  or 
even  five  weeks.  Since  his  works  have 
been  completed,  ships  have  been  taken 
straight  from  sea  into  the  basin,  water 
has  been  raised  in  it,  larec  as  it  is,  at 
the  rate  of  six  or  eight  inches  in  height 
per  hour,  the  vessels  have  been  docked, 
examined,  petty  repairs  made  to  their 
bottoms,  and  all  so  expeditiously  that 
thev  have  been  enablea  to  go  to  sea 
agam  the  second  or  third  day  after 
coming  into  harbour. 

True,  the  importance  of  such  works  is 
less  considerable  in  regard  to  a  commer- 
cial vessel  than  to  one  of  war,  although 
on  manv  occasions  they  might  save  con- 
siderable demurrage  of  the  private  tra- 
der. But  in  cases  where  badness  of  soil 
prevents,  or  renders  very  costly,  the 
carrying  on  works  of  sufllcient  depth  for 
deep  docks,  the  expedient  of  pumping 
into  them  is  not  less  desirable  in  private 
establishments  than  in  naval  arsenals. 
In  many  instances  docks  might  by  this 
means  be  made  where  otherwise  they 
might  be  looked  upon  as  unattainable  on 
account  of  expense  of  excavation  or 
badness  of  the  ground.  At  Sheerness, 
for  example,  docks  carried  no  deeper 
than  necessary  for  frigates  might,  by 
this  expedient,  be  made  suitable  in  point 
of  depth  for  ships  of  the  line,  the  expense 
for  pumping  into  them  would  be  less 
than  for  towing  vessels  by  steam  tugs  up 
to  Chatham,  and  similar  considerations 
are  applicable  to  private  dockyards. 

But  supposing  the  depth  of  a  dock  to 
be  sufficient  for  floating  a  vessel  into  it, 
it  might  not  admit  of  her  being  raised 
upon  blocks.  Here,  again,  by  pumping 
water  into  the  receptacle,  its  deficiency 
of  depth  might  be  easily  and  cheaply 
obviated. 

M.  S.  B. 


HOW  TO  M AKX  VXSSXLS  URAW  LB88  WATBa 
THAN  USUAL,  BUT  AT  THB  8AMI  TIMS  TO 
BS  UOmi  WBATBBKLY,  SO  AS  TO  LIB 
MUCH  NEABBB  TO  THB  WIND. 

(From  the  Unpublished  MSS.  of  Sir  Samuel 
Bentham.) 

The  advantages  derivable  from  the 
shallowness  of  a  vessel  are  too  obvious 
to  require  detail,  as  it  enables  it  to  navi- 
gate shallow  waters ;  but  depth  seems  to 
have  been  looked  upon  as  necessary  for 
the  prevention  of  driving  to  leeward. 
Depth  is  also  deemed  essential  to  the 
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enabUng  m  ihip  to  iftil  to  windward, 
although  it  oauses  inoreaaed  reiistanee 
to  progresaiTc  motion.  Stowage  room 
has  also  afforded  an  additionu  reason 
against  diminution  of  bulk  depthwise, 
especiallj  as  in  Tessels  of  war  a  consi- 
derable extent  of  bulk  above  water  is 
required  for  the  aocomroodation  of  offi- 
cerSy  which,  if  not  acoompanied  with 
considerable  bulk  under  water,  would 
render  a  vessel  deficient  in  stiffness  as 
well  as  in  lateral  resistance. 

Sliding  keels  have  hitherto  been  found 
ihe  most  effectual  means  for  preventing 
vessels,  particularly  shallow  ones,  from 
driving  to  leeward ;  but  the  smallness  of 
the  surface  thej  present  against  leeway, 
the  great  depth  to  which  thev  must  be 
protruded  to  increase  their  surface,  added 
to  increase  of  their  thickness  to  obuin 
strength,  are  aonroes  of  resistance  to 
progressive  motion, — a  resistance  which 
is  farther  increased  by  a  number  of  dia- 
tioct  keels.  Farther  objections  to  this 
expedient  are  the  difficulty  of  making 
the  keel- cases  watertight,  and  the  hind- 
rttuce  they  cause  to  stowage,  so  that  alto- 
gether these  disadvantages  seem  to  have 
caused  the  abandon  nent  of  sliding  keels. 

Lee-boards  applied  on  the  outside  of 
a  vessel,  one  on  each  side  of  it,  are  used 
with  great  advantage  in  the  case  of 
fla«bottomed  barges  tor  internal  naviga- 
tion in  England,  and  very  generally  in 
Holland  for  sea  navigation,  where  shal- 
lowness is  requisite;  but  these  lee- boards 
present  only  small  surfaces,  although 
much  extended  depthwise,  consequently, 
for  strength,  require  thickness,  thus  im- 
peding progressive  motion. 

In  lieu  of  the  ordinary  lee-boards,  I 
:^hould  propose  them  to  be  as  long  as 
the  side  of  the  vessel  can  be  continued 
straight.  They  might  be  in  one  con- 
tinued mass,  but  more  conveniently  in 
separate  pieces.  They  might  be  Icept  in 
coataot  with  each  other,  and  they  might 
bo  made  to  slide  perpendicularly  op  snd 
down.  Should  the  one  to  leeward  alone 
be  used,  it  would  require  only  that  the 
upper  end  should  be  held  sgainst  the 
vessel's  side  ;  but  if  the  lower  end  also 
were  to  be  held  sufflcifntly  firm  against 
the  vessel's  side,  the  loe- boards  on  both 
tides  might  be  used,  the  one  to  wind- 
ward as  well  as  that  on  the  lee  side,  and 
consequently  a  less  depth  of  protrusion 
would  suflMe. 

The   iee-boards  to  a  vcieel  of,   aay 


100  fiset  long,  might  extand  aimty  or 
seventy  feet;  although  its  sides  might 
tumble  out,  the  lateral  resistance  of  these 
boards  would  be  but  little  diminished ; 
especially  as  the  direction  of  that  oo  the 
windward  aide  would  be  in  a  very  favoar- 
able  direction. 

Such  lee- boards,  when  drawn  out  of 
their  places,  might  be  made  to  answer 
several  collateral  purpoaea,  such  aa  that 
of  assisting  st  landing  In  their  places 
they  would  afford  some  additional  pro- 
tection asainst  shot,  and  some  fkollity 
for  stopping  shot  holes. 

Although  if  iron  were  used  as  dove* 
tailed  bars  for  the  lee- boards  lo  slide 
between,  those  bars  might  be  thinner 
than  if  of  wood,  it  seems  better  tj  make 
them  of  the  latter  material. 

Lightness  being  an  essential  quality  Im 
shallow  vessels,  all  unuecesaary  thickness 
of  plank  should  be  dispsnaed  with.  If 
the  vessel  be  of  wood  its  faateningt 
should  be  treenaila. 

The /Vmse  of  a  light,  shallow,  veasel 
might  oe  of  iron,  comprehending  Urn* 
hers,  beams,  and  pillars,  with  due  scarfs* 
and  so  as  to  require  only  a  planking  of 
wood  against  shot;  and  for  security 
against  leakage,  an  Intermediste  ooating 
of  elistiu  gum-doth. 

Double  vessels  having  more  space 
breadthwise  for  stowage  than  single 
ones,  need  not  be  high  above  water  to 
gain  space  for  men. 

No  other  boau  on  board  a  transport 
for  troops  than  such  as  at  the  same 
time  are  suiuble  for  the  conveyance  of 
ammunition  on  land — that  is  amphibi- 
ous baggage  wagons— the  covers  of 
which,  as  well  as  the  boat  wagons  them- 
selves, serving  when  afloat  for  the  con- 
veyance of  men. 

Great  guns  during  a  voyage  might, 
mounted  on  their  carriages,  oe  either 
below  deck  or  upon  it  as  occasion  might 
require.  If  below,  means  might  be  pro- 
vided fur  cither  drawing  ibem  up  an  in- 
chned  |Jane,  or  for  hoisdng  them  up. 


Ttn  xxoiaBMAN*a  axArr  anaanow. 

Sir,  ^  (n  common,  no  doubt,  with 
many  of  your  readers,  I  have  been  much 
interested  in  the  discussion  respecting 
the  Exciseman's  Staff,  and  have  looked 
with  some  anxiety  for  Mr.  Smith*B  reply 
to  Mr.  Tebay*s  remarka  on  the  soluaoo 
given  by  the  former  gentkmao  ha  Now 
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lAOSI  of  this  Magaiine.  The  cironm- 
stanee  of  Mr.  Smith  having  made  jfrtc- 
iion  to  increeue  or  dminM  the  weight 
of  the  staff  was  certainly  a  novelty  in 
mechanics,  and  I  was  hence  Terv  desir- 
ous of  ascertaining  whether  this  was  the 
*'  mechanical  prmctjp^  [so]  exceedingly 
valuable  in  itself/'  but  upon  which, 
although  ''  every  practical  engineer 
should  be  well  acquainted  "  with  it,  I 
had  never  the  good  fortune  to  stumble 
daring  the  course  of  a  long  experience. 

Mr.  Tebay,  I  conceive,  pointed  out 
Khefaliae^  of  this  principle  in  his  brief 
r4*ply  to  Mr.  Smith  (p.  444),  which, 
from  your  last  Nomber  (p.  474),  appears 
to  have  had  the  effect  of  causing  Mr. 
Smith  ib  forget  his  country,  his  place  of 
residence,  and  the  last  four  letters  of  his 
name;  and  nUhongh  he  re-aseerte  the 
correctness  oi  his  vtMM,  he  very  wisely 
refrains  from  offering  any  sort  of  proof 
of  the  truth  of  his  own  equation  of 
moments  (3)  upon  which  the  correctness 
or  incorrectness  of  the  whole  discussion 
hinges. 

Mr.  Smith's  equation  is, 

W.PM±F-B.PN....(3); 

where  W,  F,  B,  are  the  forces,  and  PM, 
PN,  the  perpendicular  distances  from 
the  centre  of  moments  P,  upon  the 
directions  in  which  W  and  B  act.  Now 
F  acts  at  the  point  P,  and  it  appears  to 
me  that  the  perpendicular  distance  of 
its  direction  from  P  is  zero,  I  am, 
therefore,  at  a  losi  to  account  for  the 
presence  of  the  term  +  (W-B)  sin.  a, 
in  the  equation  at  the  top  of  p.  405, 
since  this  appears  to  involve  the  oontra- 
dicdon  zero x  F-F-  ±  (W  -B)  sin.  6, 
and  It  seems  hardly  fair  to  your  readers 
that  Mr.  Smith  should  tell  them  he  feels 
*no  inclination  to  enter  into  a  contro- 
versy," when  eo  important  a  point  re- 
mains undetermined.  He  was  the  Jfrst 
to  declare  that  the  question  *'  is  still  open 
to  discussion,*' and  I  did  hope  he  would 
at  all  events  attempt  to  justify  his  own 
equation  of  moments  before  he  decided 
fiot  to  *'  trouble  you  with  any  further 
remarks  upon  it.'*  Perhaps  he  may  be 
prevailed  upon  to  reUx  this  premature 
determination,  and  previously  to  en* 
forcing  his  profitable  recommendation 
to  Mr.  Tebay  endeavour  to  convince 
your  readers  by  proof  that  he  himself 
is  not  ^deep  in  the  mud.*'  I  am,  Sir, 
yours,  fcc,  Mscbaiiicvs. 

June  14,188}. 


VaU  BIYBK  AM&SOK.-^aRlAT  PB01BOT« 

When  Lieutenant  Manrysays  anything, 
everybody  may  be  sure  it  is  somethiog  new, 
something  striking,  something  to  the  honour 
of  himse&i  and  to  the  benefit  of  his  oovn- 
try.  He  has  recently  presented  a  singalar 
memorial  to  the  Senate  and  House  of  Re- 
presentatives, which  embraces  new  and 
varied  information,  and  he  proposes  a  new 
national  enterprise,  which,  if  carried  out, 
will  give  the  United  States  an  impetus  in 
trade  and  commerce,  and  produce  as  decided 
an  effect  upon  our  national  prosperity,  as 
the  possession  of  the  East  Indies  has  upon 
Britain.  But  let  ns  quote  some  extracts 
from  the  memorial : 

"  On  account  of  the  currents  which  flow 
through,  Bnd  the  winds  which  blow  over,  the 
Gulf  of  Mexico,  the  Golf  of  Mexico  is,  for 
many  of  the  practical  purposes  of  eom- 
meroe  and  navigation,  a  closed  sea.  Hence 
commereial  men  and  navigators  have  main- 
tained that  the  real  outlet  of  the  Mississippi 
River  to  the  ocean  is  not  at  the  Belise,  but 
in  the  Straits  of  Florida. 

*'  Similar  agents  have  placed  the  commer- 
cial mouth  of  the  Amason,  not  where  that 
river  empties  into  the  ocean,  which  is  under 
the  equator,  but  they  have  moved  it  far  into 
the  northern  hemisphere,  and  placed  it  near 
the  commercial  gateway  of  our  own  Mis- 
sissippi. 

*'  If  the  drift-wood  of  the  Andes,  in  the 
interior  of  South  America,  be  set  afloat 
upon  the  head  waters  of  the  Amason,  and 
if  another  log  be  felled  from  the  Rocky 
Mountains,  in  the  interior  of  North  Ame- 
rica, and  cast  upon  the  head-waters  of  the 
Missouri,  these  two  pieces  of  drift,  taken  to 
represent  the  currents  of  their  rivers,  and 
into  which  they  empty,  will  each,  obeying 
the  force  of  the  winds  and  set  of  the  cur- 
rents, be  drifted  out  upon  the  hroad  ocean 
through  the  Florida  pass. 

'*  Th»  prevaihng  winds  at  the  mouth  of 
the  Amason  are  8.  B.  trade  winds,  and  no 
vessel  coming  out  of  the  mouth  of  that 
river  can  stand  to  the  southward  on  account 
of  the  land,  nor  to  the  eastward  on  account 
of  the  winds  and  currents,  both  of  which 
are  direotly  in  the  teeth  of  all  sailing  vessels 
that  attempt  to  steer  sneh  ooorses. 

**  Passiog  a  few  leagues  to  the  north,  the 
outward  bound  Amasonian  then  enters  the 
region  of  the  N.E.  trade  winds,  which  com- 
pel her,  unless  she  be  bound  into  theCarrih- 
bean  Sea,  to  stretch  off  to  the  northward 
and  westward  until  she  passes  through  the 
region  of  the  N.B.  trades,  and  gains  the 
parallel  of  25**  or  30*  north,  by  which  time 
she  finds  herself  off  our  own  ooast. 

**  Now,  this  is  the  course  of  all  vessels 
undsr  eanvaa  from  the  Assasoo,  whether 


488 


THE  RIVBB  AMAZON.— -QBBAT  PBOJEOT. 


they  are  bound  to  the  Rio  de  Janeiro,  in 
Brasil,  to  India,  or  to  Africa,  or  any  of  the 
markets  of  the  Pacific  around  Cape  Horn, 
or  to  the  commercial  marts  of  Europe.  Be 
their  destination  what  ie  may,  nnleas  it  be 
along  the  Spanish  main  or  through  the  Car- 
ribbean  Sea,  they  most  first  steer  north  to 
cross  the  belt  of  N.E.  trades,  and  in  doing 
to  they  most  pass  our  doors. 

*'  Therefore,  for  the  peacefal  and  practical 
purposes  of  oomuoerce  and  naYigation,  there 
is  bnt  one  highway  from  the  mouth  of  the 
Amazon.  On  that  way  the  Southern  At- 
lantic ports  of  the  United  States  occupy  the 
position  of  half-way  houses  on  the  great 
niaricet-way  that  is  some  day  to  lead  from 
the  Talley  of  the  Amazon  to  the  rest  of  the 
world.  The  market-way  we  overlook.  The 
wioda  and  the  wavea  have  placed  keys  of  it 
in  our  hands.  Let  us  not,  by  non-use, 
suifer  it  to  fall  into  the  hands  of  others, 

"  If  we  regard  the  whole  continent  of  Ame- 
rica at  one  view,  we  observe  that  in  the 
equatorial  regions  it  is  nearly  cot  in  twain 
to  receive  an  arm  of  the  sea,  skirted  on  the 
eaat  by  the  chain  of  ialands,  the  Great  and 
Little  AntiUes,  which  extend  from  the  penin- 
sula of  Florida  on  the  north,  to  the  mouth 
of  the  Orinoco  on  the  south ;  that  this  land- 
locked arm  of  the  sea  is  separated  from  the 
Pacific  on  the  west  by  a  narrow  neck  of 
continent  called  *  the  Isthmus.'  On  the 
north  this  same  arm  of  the  sea  receives  the 
drainage  of  the  valley  of  the  Rio  Grande, 
the  Miwissippi,  and  the  Albama  rivers ;  on 
the  sooth  the  surplus  waters  of  the  Amazon, 
the  Orinoeo,  the  Magdalene,  and  Atrato, 
are  emptied  into  it  also.  This  sheet  of  salt 
water  may,  therefore,  be  treated  of  as  an 
expansion  of  the  Mississippi  on  the  north, 
and  of  the  Amazon  on  the  south. 

**  Regarding  this  maguificent  marine  basin 
as  a  commercial  receptacle,  we  may  search 
ibe  world  in  vain  for  another  such  feature  in 
phydeal  geography  wherewith  to  compare 
it.  It  is  unique.  And  for  ita  commercial 
dapabilities,  it  must  for  ever  remain  unsur- 
pssaed  and  unequalled. 

**  The  valley  of  the  Mississippi  extends, 
aeoording  to  the  computation  of  physical 
geographers,  over  an  area  of  982,000  square 
miles,  that  of  the  Amazon  and  its  confluentSi 
with  the  Orinoco  as  one  of  them,  embracea 
that  vast  area  more  than  twice  over.  The 
grrat  Amazonia  valley  ia  said  by  the  same 
authority  to  cover  an  area  of  upwards  of 
two  millions  of  square  miles  in  extent. 

*'  The  Mississippi  river  is  computed  to 
afford  m  littoral  navigation  of  15,000  miles 
ia  length,  aome  put  it  down  as  high  as 
20,000.  But  the  Amazon  and  iu  majestic 
tributariea  wind  through  an  inland  naviga- 
tion of  such  an  extent  that,  if  stretched 


out  in  one  line,  its  eitent  would  be  enoagih 
to  encircle  the  earth  three  times.  It  is  net 
down  as  high  as  80,000  miles.  The  Ama- 
zon  is  said  to  be  navigable  for  vessels  of  tlie 
largest  class  up  to  the  foot  of  the  Anden. 
The  PennsylvanUf  74,  may  ascend  that 
high. 

'*  And  so  traversed  with  navigable  atreums 
and  water- courses  is  the  great  Atlantic  slope 
of  South  America,  that  there  are  in  it  bo 
less  than  1,500  miles  of  '  furos'  or  natural 
•  canals,  through  which  it  is  practicable  for 
vessels  to  cross  from  one  river  over  into 
another. 

'*  Were  this  yalley  settled  upon  and  subdoad 
to  cultivation,  '  the  Indies,'  in  a  coaamer- 
cial  sense,  would  thereby  be  lifted  up  and 
placed  at  our  doors,  for  all  the  prodaotioBa 
of  the  Eaat  flourish  there ;  and  so  jealova 
and  afraid  'of  such  a  reault  was  Portugal  §■ 
her  day,  of  East  India  possessions  and  com- 
merce, that  by  a  royal  ordinanoe  it  becama 
unlawful  to  cultivate  in  the  great  Amasosi 
basin  a  single  drug,  spice,  or  plant  of  Bast 
India  growth  or  production. 

"  The  foundations  of  commerce  rest  upoD 
diversity  of  climate ;  for  without  diversity 
of  climate  there  can  be  no  diversity  of  pro- 
ductions, and  consequently  no  variety  of 
produce,  which  begeta  barter,  and  thus  givea 
rise  to  commerce. 

'*  Imagine  an  emigrant— a  poor  labowing 
man  he  may  be — ^to  arrive  from  the  interior 
of  Europe,  as  a  settler  in  the  valley  of  the 
Amazon.  Where  he  waa,  his  Ubour  could 
but  support  himself  in  the  most  frugal  man- 
ner, and  he  was  then  no  customer  of  ours. 
Bnt  in  his  new  home,  where,  with  a  teeming 
soil  and  fine  climate  responding  to  hh  hus- 
bandry, and  where  the  labour  of  one  day  in 
seven  is  said  to  be  enough  to  crown  hie 
board  with  plenty,  he  works  with  his  wonted 
diligence,  and  out  of  his  own  produee— oof* 
fee  it  may  be,  or  drugs,  or  airioes,  or  gumay 
or  oocoa,  or  rice,  or  tobaooo,  or  aome  other 
of  the  great  staples  of  that  valley ;  but  ba  it 
what  it  may,  he  haa  enough  to  give  largely 
in  exchange  with  us  for  all  the  maanfaotiarad 
articles,  whether  of  fancy,  necesatty,  or 
luxury,  that  he  cravea  the  moat.  In  the  kn^ 
list  of  what  the  emigrant  there  will  requiiB 
of  us  may  be  included  that  great  assortment 
of  goods  known  as  **  Ysnkee  notions;" 
also  pickled  beef  and  pork,  hams  and  flour, 
butter,  lard,  and  the  like;  for  the  cUaaata 
of  the  Amazon  is  not  favourable  to  the  pro* 
duction  and  atowage  of  any  of  those  thinga. 
It  is  particularly  unfavourable  to  the  canaf 
of  meats  and  the  grinding  of  flour ;  it  is 
also  unfavourable  for  all  in*door  oocapa* 
tions.  And  ia  the  settling  ap  of  tha  vaUaj 
of  the  Amazon,  conaideriQg  that  New  York 
and  Boston  are  bnt  eighteen  or  twenty  daja 
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under  eaoTast  from  the  month  of  that  ri?er ; 
eoniidering  that  the  windi  are  fair  for  going 
and  free  for  coming,  and  that  the  Atlantic 
ports  of  the  United  States  are  the  only  mar- 
Icet-placefl  for  whiob  the  winds  are  thus  pro- 
piiioas— considering  all  the  physical  advan* 
tages  which  we  thus  enjoy,  and  regarding 
this  immigrant  as  the  type  of  a  class— it 
may  be  expected,  whenever  the  tide  of  im- 
migration, guided  and  sustained  by  Ameri- 
can enterprise  and  energy,  shall  begin  to  set 
into  thatralley,  that  New  York  and  Beaton, 
with  the  manufhoturing  States,  will  have  to 
aupply  those  people  with  every  article  of  the 
loom  or  the  shop,  from  the  axe  and  the  hoe 
ap  to  gala  dresses  and  river  steamers. 

"Tlie  man,  therefore,  who  in  his  native 
Borope  could  not  buy  a  cent's  worth  of 
Americsn  produce,  simply  by  being  trans- 
femd  as  a  settler  in  the  valley  of  the  Ama- 
son,  becomes  at  onee  a  producer,  and  one  of 
the  best  customers  to  American  merchants 
that  it  is  possible  for  a  commercial  people 
to  have ;  and  Bnrope  is  ready,  as  soon  as 
the  American  commerce,  baeli[ed  up  by 
Amerioan  energy^  shall  give  the  world  tan- 
gible evidence  of  the  riches  and  resources 
of  that  country,  to  pour  forth  its  hordes 
into  it. 

'*  American  merchants,  American  ships,  and 
American  sailors,  will  therefore  be  the  chief 
competitors  for  the  fetching  and  carrying  of 
all  that  trade  to  which,  in  process  of  time, 
two  or  three  hundred  millions  of  people  in 
the  valley  of  the  Amason,  and  wiiioh  it  it 
capable  of  sustaining,  will  give  rise. 

'*The  commercial  future  of  that  valley  is 
the  most  magniliGent  in  the  world. 

* '  It  belongs  mostly  to  Braail,  and  our  trade 
with  Brazil  is  already  greater  than  it  is  with 
any  other  country  whatever,  excepting  only 
England  and  Franoe. 

"  From  the  United  States  to  Rio  the  voyage 
ia  long  and  uncertain,  and  our  merchants  are 
falling  into  the  habit  of  conducting  their 
Braailian  correspondence  through  Bttgland« 
There  is  a  monthly  line  of  steamers  thence 
to  Rio ;  its  time  of  going  is  29  or  30  days ; 
the  average  sailing  passage  from  New  York 
to  Rio  is  from  40  to  50  days.  Hence  it  is 
more  eooYenlent  for  the  business  msn  to 
send  his  letters  vid  England. 

**  Now,  there  is  a  line  of  steamers  from 
Para,  at  the  month  of  the  Amason,  to  Rio. 
A  line  from  Norfolk  to  Para,  equaUlng  in 
speed  the  Collins  line  to  Liverpool,  would 
make  the  passage  in  eight  or  ten  days.  At 
the  same  rate  the  distance  thence  to  Rio 
might  be  accomplished  in  another  week  or 
ten  days,  thus  bringing  that  great  commero 
eial  mart  of  South  America  within  twenty 
instead  of  forty  days  of  our  business  men. 

<'  All  the  linee  of  ocean  mail  steamy  that 


have  yet  been  directly  encouraged  by  the 
United  States  government  on  the  waters  of 
the  Atlantic  have  their  tarmlnus  in  New 
York. 

"  No  direct  enoouragement  to  steam. ship 
enterprise  has  been  given  by  the  government 
to  any  port  south  of  New  York. 

"  Your  memorialist  is  opposed  to  cen* 
tralisation,  and  therefore  for  this,  as  well  aa 
for  other  reasons,  prays  that  Norfolk  or 
Charieston,  or  some  other  southern  Atlantic 
port,  may  be  made  the  terminus  of  a  line  of 
United  States  mail  steam-ships  to  Para, 
touching  at  Porto  Rico,  and  such  other 
West  India  islands  as  may  be  agreed  upon." 

This  is  truly  a  magnificent  scheme,  and 
we  hope  it  will  be  carried  out  in  the  course 
of  twelve  month».^Seientifie  Amtriemi, 

STBAM   NATIOATION   IN   AMIKICA. 

A  petition  has  lieen  presented  to   the 
American  Congress  by  a,  person  professing 
to  be  scquainted    with  steam    navigation, 
who  believes  that  he  ean  construct  an  ocean 
craft  which  can  neither  be  burnt  nor  sunk 
(even  if  stove  against  icebergs  or  rooks), 
nor  blown  up  by  ito  boilers,  and  which  will 
aTerage,  in  a  voyage  across  the  Atlantic, 
fifteen  miles  an  hour,  and  he  will  undertake 
to  build  the  vessel  provided  the  Government 
will  remunerate  him  in  case  of  success.   He 
asks  Congress  to  make  a  provision,  giving 
him  and  his  associates,  or  their  legal  repre- 
sentatives, the  sum  of  one  millions  of  dol- 
lars upon  condition  of  his  producing  such  m 
vessel  within  five  years  from  the  passage  iti 
the  Act,  to  be  ad|judged  and  reported  on  by 
a  committee  of  five  disinterested  persons  to 
be  appointed  by  the  President,  on  whose 
decision  the  Secretary  of  the  Navy  is  to  pay 
the  money.    The  plan  U,  that  the  vessel  is 
not  to  be  less  than  4,000  tons,  40  rods  long, 
and  six  wide  ;  to  draw  only  from  five  to  six 
feet  of  water  when  laden.    She  is  to  have 
two  seta  of  boilers  and  engines,  and  four 
pairs  of  water  wheels;   is  to  be  of  iron 
entirely,  with  sine  finiahing;  the  kelsons, 
ribs,  &&,  are  to  be  of  plate  iron,  corrugated 
where  proper,  and  made  air* tight,  forming 
olr-uhambers.    The  floors  or  decks  are  to 
be  double,  having  sectional  air-chambers 
throughout,  as  will  also  the  portions  of  the 
ship,  including   those   forming  the    state 
rooms,  cabins,  &e.,  thereby  renderiog  it  im. 
possible  for  her  to  sink.    She  is  also  to  be 
subdivided  by  water-tight  partitions.    Al- 
though five  years  are  asked,  the  memorialist 
says  he  can  aocompltsh  the  work  in  two ; 
and  although   the  condition  of   speed  is 
fixed  at  the  moderate  (?)  rate  of  fifteen  miles 
an  hour,  be  has  no  doubt  of  aocompUshing 
an  average  of   from  20  to  25  milea  per 
hour  III  beside^  having  her  shot-prooC; 
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Fig.  I  repretenU  part  ot  a  ship'i  tide 
with  a  boU  A,  in  ihe  tot  of  being  lower- 
ed. Fig.  2  is  ut  end  view  of  tne  boat 
while  Buapended  from  the  ship's  lide  at 
the  moment  of  being:  ditengiged  from 
tbe  tHoklei.  Fif^.  3  and  4  are  different 
view*  of  tbe  uekle  blocki,  by  which  tbe 
ditengagins;  is  effected.  The  mode  of 
operation  Ti  ai  follow* :  Suppoilng  tbe 
boat  to  be  (oapended  from  the  davit- 
hetds  B  B,  bj  means  of  the  tackling  CC, 
then  IS  the  boat  ii  lowered,  the  cord  D, 
which  ii  fattened  to  ifae  top  block  b;  ifae 
ere  E,  and  to  the  bottom  block  by  the 
thimble  or  ring  F,  becomes  lightened  i 


the  oord  D  u  kept  of  lueb  a  length  as 
to  allow  the  boat  almost  to  touch  ihe 
water  berore  it  draws  tbe  ring  F  and 
catch  G,  fig.  3,  over  the  point  of  the 
tongue,  or  catch  H,  wbicb,  when  done, 
allow*  the  catch  H  to  be  drawn  down 
by  the  weight  of  the  boat,  a*  repre- 
sented by  the  doited  line  a,  vbieh 
thereby  becomes  disengaged,  And  aa 
both  lower  blocks  are  fliled  with  the 
paratuB,  by  lowering  alii 
tbe  boat  the  tongne*  at 
both  relieved  at  the  same  lime,  and  the 
boat   allowed    to  drop   gently   into   the 


/■  XnfUmd.—  It  U  nndentood  tfaet  a 
cootract  has  been  entered  into  by  ths 
Director!  df  tbe  London  and  NQrth.Wctlern 
Railway  Conptoy  with  Meurs.  Piirbifrg, 
of  MsiiahMter,  for  the  oonitrnction  of  a 
DDinber  of  "  ezpresi ■  train  "  eD|ine*,  which 
ha*i  been  designed  by  tbe  Company's 
loeomolire  eDitneer  tor  the  atlahiBient  of 
high  speed.  It  la  fally  eipsoted  that  these 
engiaea,  wbleh  Uesara.  Faf  tbairn  have  Dnder. 
taken  to  complate  Id  fonr  month*,  will  ran 
from  Enston-sqnarfl  to  Birmingham,  a  db- 
tanee  of  113  miles,  with  loaded  liatna,  in 
two  honiB  ;  and  It  la  not,  cberefora,  nnraa- 
aonable  to  anUdpate  that,  before  tte  eloee 
of  IBfil,  the  Important  manDfaatarfng  and 


wfl]  be  brongh  within  an  easy  joemey  of 
three  and  a  half  bonra  of  tbe  meCn^iolia. — 
71m«,  Ane  17. 

In  Amtriea. — Tbej  an  miking  time  on  tbe 
Hadaon  RlTer  RcllrDad  now,  that  baata  tba 
apeed  on  any  of  the  English  railway*,  Tbe 
6  o'elock  train  oat  of  New  York,  SatnnUy 
momlog,  the  19th  inatant,  made  tlM  djatanoe 
in  threehonrsandona  mionte.  ThefoUowIng 
Isthenmntag  time : — From  Slat  afreet.  New 
York,  to  PeekakiU,  SO  miontea  ;  to  RthkUl, 
23  minntea  ;  to  Ponghkeepaie,  20  BlnalM  ) 
to  Rhinebeck,  SO  mlnutea ;  to  HodaOD, 
32  minotM  ;  to  Albany,  SB  minntea  ;  to«Bl 
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FATBNT  OAlBt. 

Vice-ChaneeUort'  Courtf  Satarday,  June  12. 
(Brfore  Sir  G.  Turnba.) 

HANOOOB  V,  MOULTON— (gBB  AKTB  P.  456.) 

The  Vice  -  Chancellor  gave  his  jadg- 
moDt  on  the  motion  to  reatrain  the  manu- 
facture hy  the  defendant  of  Tnlcaniied  or 
cvred  eaontchonc,  alleged  to  be  an  infringe- 
ment of  the  plaintiffi'  patent.  His  Honour 
said  that  there  were  three  questions  dis- 
cussed :  first,  the  validity  of  the  plaintiffs' 
patent ;  second,  whether  there  had  been,  in 
fact,  any  infringement ;  third,  whether  the 
delay  which  had  been  allowed  to  take  place 
precluded  the  Court  from  interfering  by  in- 
junction upon  this  application.  On  the  first 
question  he  had  felt  no  hesitation.  The 
plaintifis'patent  was  obtained  in  1843;  it  ap- 
peared to  have  soon  come  into  eitensite  use, 
and  there  was  no  trace  of  any  infringement 
until  the  year  1847  or  1848.  Actions  were 
then  brooght  against  two  parties,  who  sub- 
mitted and  took  licenses.  Actions  were 
subsequently  brought  against  other  parties, 
who  did  not  submit.  These  actions  were 
consolidated  in  one,  and  on  that  action  a  ver- 
dict waa  fonnd  for  the  plaintiffs.  The  right 
of  a  patentee  was  a  legal  right,  and,  like  any 
other  legal  right,  must  be  protected  by  in- 
junction where  the  legal  remedy  would  be 
insufficient.  Length  of  time  and  uninter- 
rupted enjoyment  of  a  patent  gave  a  colour 
of  right,  even  if  the  right  had  not  been 
tried  at  law.  This  principle  had  been  af- 
firmed in  the  case  of  the  *'  Screw  Patent," 
and  had  been  sanctioned  by  the  Lord  Chan- 
cellor. In  thia  case,  therefore,  if  there  had 
been  no  question  of  the  infringement,  and 
no  diffieulty  arising  from  the  delay,  he 
shonld  have  been  bound  to  extend  to  the 
plainti  A  the  protection  of  the  Court.  The 
next  question,  then,  was,  whether  a  suffi- 
cient ease  of  infringement  had  been  estn- 
blished.  The  plaintiffs'  patent  was  for  a 
miztnn  of  sulphur  and  eaontohonc,  sub- 
jeeted  to  heat.  The  mixture  was  first  made 
mechanically,  and  then,  by  the  operation  of 
heat,  the  character  of  the  eaontohonc  waa 
changed  in  tbeae  reapecta — it  ceased  to  be 
liable  to  atiffening  from  cold,  it  was  not  de- 
composed by  heat,  and  it  was  improfed  in 
elaaticity.  The  patent  extended  to  the  in- 
corporation of  sulphur,  and  aulphur  only, 
with  the  eaontohonc  by  means  of  heat. 
Now,  the  defendant  obtained  a  patent  in 
1847,  and  under  that  patent  the  process  was 
the  combination  of  hyposnlphate  of  lead 
and  artificial  anlphuret  of  lead  with  caont- 
chouo ;  that  combined  maaa,  aoted  upon  by 
heat,  was  alleged  by  the  defendant  to  pro- 
dnoe  more  beneficial  results,  bat  the  results 
were  of  the  same  character  as  thoee  wliioh 


were  produced  by  the  plaintifs'  patent  The 
results  were  the  flexibility  of  the  combined 
substance,  ita  freedom  from  liability  to  de- 
eomposure  by  ordinary  heat,  and  its  im- 
proved elasticity.  Assuming  the  materials 
thus  used  by  the  defendant  to  be  different, 
the  process  of  the  defendant  would,  per  «e, 
be  no  infringement  of  the  pldntiffs'  patent. 
The  plaintiffs  confined  their  patent  to  sul- 
phur ;  the  defendant  bad  hyposnlphate  of 
lead  and  artificial  sulphuret  of  lead.  But  it 
was  alleged  by  the  plaintiffs  that  the  materials 
were  not  in  truth  different,  or  at  least  that 
the  materials  which  produce  the  result  are 
the  same.  It  was  said  that  the  sulphate  or 
sulphurets  of  lead  do  not  of  themselves 
produce  the  change,  but  that  the  change  is 
produced  by  the  sulphur  which  they  con* 
tain,  and  wbioh  forms  one  of  their  several 
constituent  parts,  and  that,  those  parts  being 
decomposed  by  heat,  the  sulphur  combined 
with  the  caoutchouc  and  left  a  residuum  of 
lead,  which  had  no  operation  in  the  change 
which  was  effected.  If  the  qualities  con- 
ferred upon  the  oaoutchoue  by  the  process 
were  imparted  by  the  sulphur,  it  would  no 
doubt  be  an  infringement  of  the  plaintiffa' 
patent  He  had  examined  the  evidence  on 
thia  point,  and  he  was  of  opinion  that  the 
evidence  preponderated  very  considerably  in 
favour  of  the  plaintiffs.  He  waa  very  much 
better  satisfied  with  the  scientific  evidence 
which  had  been  adduced  for  the  plaintiffs  than 
with  that  which  had  been  offered  by  the  de- 
fendant. The  plaintiffs'  scientific  witnesses 
were  much  more  distinct,  and  went  much 
more  to  the  pointa  in  qneation  than  those 
of  the  defendant ;  and  if  he  were  bound  to 
decide  the  case  upon  the  scientific  evidence 
which  had  been  given,  he  ahould  decide  it  in 
favour  of  the  plaintiffs.  He  was,  however, 
bound  to  consider  that  it  was  a  question 
depending  upon  the  principles  of  science ; 
and,  although  the  witnesses  on  behalf  of  the 
defendant  hiid  not  aatisfactorily  developed 
the  reasons  upon  which  their  opinions  were 
founded,  yet  they  had  sworn  that  the  mate- 
rials by  which  the  defendant  produced  hia 
results  were,  in  fact,  different  from  those 
claimed  by  the  pbintiffs,  and  that  there  was 
in  truth  no  infringement  on  the  material  or 
prooess  of  the  plaintiffs'  patent ;  and  he  was 
also  bound  to  take  into  account  the  fact 
that  the  evidence  for  the  defendant  asserted 
that  there  was  a  substantial  difference  in  the 
character  and  qualities  of  the  articles  pro- 
duced by  the  two  processes;  and  if  thia 
were  so,  it  must  be  inferred  that  there  was 
a  cause  for  this  difference  not  explained  by 
the  exiatenoe  of  solphur  alone.  The  iiguno- 
tion  of  the  Court  shonld  not  be  granted  un- 
less the  Court  was  prepared  to  follow  it  up, 
if  necessary,  upon  the  same  or  the  like  evi* 
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deacOi  by  a  committal  of  the  defendant  for 
a  breach  of. the  ioj auction.  The  Court  on  a 
motion  to  commit  a  party  for  a  breach  of  iti 
injanotion,  by  infringing  a  patent,  onght  to 
be  latitfied  beyond  all  doubt  of  such  in- 
fringement 'before  it  deprived  the  defendant 
of  the  opportunity  of  lobmitting  the  ques- 
tion to  a  jury.  Weighing  all  these  consi- 
derations, and  admitting  the  strength  of  tlie 
plaintiffs'  evidence,  he  was  of  opinion  that 
he  shoiild  not  upon  the  evidence  be  war- 
ranted in  committing  the  defendant  without 
a  trial  at  law  of  tlie  question  of  the  infringe- 
ment. There  was,  moreover,  the  third  ques- 
tion, whether,  sapposing  the  infringement 
to  have  been  proved,  the  Court  should  in- 
terfere by  injunction,  after  the  delay  which 
had  taken  place.  The  defendant  had  ob- 
tained his  patent  in  1847.  In  1848  he  bad 
taken  a  factory,  and  had  actually  commenced 
his  manufacture  in  1849.  The  plaintiffs  in 
1849,  through  Mr.  Birley,  entered  into  com- 
munication  with  the  defendant,  and  inquired 
what  he  intended  to  do.  The  evidence  for 
the  defendant  stated,  that  the  defendant  said 
he  intended  to  work  according  to  his  patent. 
This  was  disputed.  On  the  other  side,  the 
statement  was  that  the  defendant  gave  the 
plaintiffs  to  understand  that  he  intended  to 
work  according  to  the  A.merican  basis.  The 
fact,  however,  was  that  the  defendant  had 
gone  on  working  from  the  end  of  the  year 
1849,  and  he  did  not  find  any  direct  notice 
given  to  him  by  the  plaintiffs  that  they  in- 
tended  to  dispute  his  right  to  do  so.  He 
did  not  find  that  any  application  was  made 
to  the  defendant  until  about  March,  1852. 
The  reason  given  by  the  plaintiffs  for  this 
abstinence  was,  that  there  were  actions 
pending  which  they  had  brought  against 
other  parties.  He  would  by  no  means  say 
that  a  patentee  was  bound  to  bring  actions 
in  respect  of  every  infringement;  on  the 
contrary,  the  Court  would  not  refuse  to 
grant  an  injunction  against  any  infringer 
against  whom  no  action  had  been  brought, 
provided  distinct  notice  had  been  given  to 
him  that  the  rights  of  the  patentee  would 
be  enforced  against  him ;  but  in  such  cases 
distinct  notice  should  always  be  given  that 
the  party  would  be  held  bound  by  the  result 
of  the  trial  or  trials  which  might  be  pending. 
In  this  case,  also,  the  actions  were  brought 
against  the  vendors  of  American  over- shoes. 
The  defendant  was  not  dealing  with  ihe  same 
articles,  and  if  he  worked  according  to  his 
patent,  he  was  carrying  on  his  manufacture 
by  a  different  process.  It  was  the  duty  of 
the  plaintiffs  to  have  inquired  of  the  defend - 
anr,  when  he  began  working  in  1849,  whe- 
ther be  was  working  under  the  American 
patent,  and  to  have  informed  him  in  that 
case,  that  they  should  hold  him  bound  by 


the  result  of  the  pending  trial ;  and  if  tiie 
plaintiffs  were  not  satisfied  with  the  retiilt 
of  their  inquiry,  and  had  reason  to  believa 
that  the  defendant  was  proceeding  on  a  dif- 
ferent process,  they  should  have  applied  to 
this  Court.  On  the  question  of  delay, 
therefore,  he  was  of  opinion  that  the  plain- 
tiffs had  not,  as  respected  the  defendant^ 
proceeded  with  that  promptitude  which  the 
course  of  the  Court  required.  The  caaeww 
one  of  great  importance  to  the  partiea,  and 
he  had  considered  it  with  great  anziety» 
and  he  had  eome  to  the  concluioii  that  be 
mast  refuse  the  injunction. 

The  motion  was  ordered  to  stand  over, 
with  liberty  to  the  plaintiffs  to  hting  an 
action,  and  to  apply  to  the  Court  in  case  of 
any  delay  in  trying  the  queation  at  law. 
The  defendants  were  ordered  to  keep  an 
account,  and  the  parties  were  to  aubmit  to 
mutual  inspection  of  their  worlu  and  pro- 
cesses.  — 

Court  of  Ctoieery.— Westminster, 

June  12. 

Re  Faweetrs  Pateni. 

Mr.  Fawcett,  a  carpet  manufisctarer  at 
Kidderminster,  registered  a  new  prooeaa  for 
manufacturing  carpets,  a  specimen  of  which 
was  exhibited  at  the  Great  Exhibition  last 
year.  An  application  was  then  made  by 
Fawcett  for  a  patent,  which  was  not  opposed 
before  the  Attomey-GeneraL  Some  time 
afterwards,  however,  Messrs.  Humphrey 
and  Co.,  carpet  manufacturers  of  Kidder- 
minster, claimed  the  invention  as  their  own, 
and  entered  a  ettveat  against  the  patent 
being  granted  to  Fawcett.  Sir  W.  P.  Wood, 
the  then  Solicitor-General,  certified  that  the 
inventions  of  Messrs.  Humphrey  and  Co. 
overrode  the  whole  scheme  of  Fawcett,  and 
that,  therefore,  be  was  not  entitled  to  a 
patent  A  second  eavoat  was  aftenrarda 
entered  by  a  person  of  the  name  of  Beaoh, 
who  had  been  in  the  employ  of  Fawcett  and 
worked  at  the  design,  and  who  now  claimed 
it  as  his  own  invention.  Hie  matter  haa 
been  repeatedly  before  this  Court. 

Mr.  Daniel  and  Mr.  Woodhouae  were 
proceeding  to  open  the  merits  of  the  case 
on  behalf  of  Mr.  Fawcett,  but  were  inter- 
rupted  by 

Mr.  Campbell,  who  objected  to  the  ease 
being  heard  as  an  appeal  from  the  law 
officers  of  the  Crown.  This  rule  feapecting 
the  jurisdiction  of  the  Court  had  been  dearly 
laid  down  by  Lord  Brougham  and  Lord  Cot- 
tenham,  and  the  only  course  open  was  to  send 
the  matter  back  to  the  Attorney-General 
for  further  investigation,  and  for  him  to 
report  thereon. 

Mr.  Webster  and  Mr.  Selwyn  were  on 
the  same  aide. 
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The  Lord  Chaneellor  laid  that  it  ms 
not  the  practice  of  the  Court  to  hear  caaet 
reUtin|(  to  petenti  upon  their  merits,  not- 
wtthstandiog  that  Lord  Eldon  had  in  one 
inatanoe  (Bx  pwrU  Fox)  departed  from  this 
mle.  The  rule  waa  a  most  convenient  one, 
and  must  be  followed  in  the  present  case,  as 
there  was  no  reaaoo  to  suppose  that  the 
opposition  to  the  patent  waa  in  any  way 
fraudulent.  If  the  Court  had  had  any  cause 
to  think  otherwise,  it  would  haye  heard  the 
case  in  the  recess  in  order  to  save  delay. 
As  it  was,  the  order  of  the  Court  would  be 
to  send  the  matter  back  to  the  Attorney- 
General,  with  a  direction  not  to  delay  hear- 
ing it 

AMEBIC  AX  PATBNT  LAW   CA8E. 
(From  the  Franltlin  Journal.) 
OrctUt  Court  of  the  United  Statet,  North- 
em  Diitriet  of  New  Vori,  Rose  Winans 
▼.  the  Trojf  and  Schenectady  Railroad 
Oompanjf. 

Action  at  Law  for  the  infringement  of  Rosa 
Wlnan'i  Patent  for  the  improvement  eommonly 
known  aa  the  Eight-wheel  Railway  Car. 

Defenoes.— Want  of  Originality  of  InTention. 

Invalidity  of  Patent— No  Infringement. 

This  was  an  action  for  the  infringement 
of  a  patent  granted  to  Ross  Winans  on  the 
1st  of  October,  1834,  for  an  improvement 
in  the  construction  of  cars  or  carriages  in- 
tended to  run  on  railroads.  The  suit  was 
commenced  on  the  14th  of  July,  1847,  and 
was  tried  at  the  term  of  the  Circuit  Court 
of  the  United  Statei,  holden  at  Canan- 
daigua,  June,  1850,  before  Judge  Conklin 
and  a  Jury — Messrs.  Speneer,  Keller,  and 
Blatchford  for  Plaintiff,  and  Messrs.  Stevens 
and  Buel  for  Defendant. 

The  nature  of  the  improvement  patented,  is 
thus  set  out  by  the  specification  of  the  patent. 

'*The  object  of  my  invention,"  the 
patentee  says,  '*  is,  among  other  things,  to 
make  such  an  adjustment  or  arrangement  of 
the  wheels  and  axlea  as  shall  cause  the  body 
of  the  car  or  carriage  to  pursue  a  more 
smooth,  efen,  direct,  and  safe  course  than 
it  does  as  cara  are  ordinarily  constructed, 
both  over  the  curved  and  straight  parts  of 
the  road,  by  the  befure-mentioned  desidera- 
tum of  combining  the  advantages  of  the 
near  and  distant  coupling  of  the  axles,  and 
other  means  to  be  further  hereinafter  de« 
scribed."  This  is  the  object  of  the  plain- 
tiff's indention  as  stated  by  him.  He  then 
goes  on  to  describe  the  means  be  has  in- 
▼ented  to  effect  the  object  he  has  specified. 

"For  this  purpoie,"  sajs  he,  "  I  con- 
struct two  bearing  carriages,  each  with  four 
wheels,  which  are  to  sustain  the  body  of  the 
passenger  or  other  car,  by  placing  one  of 
them  aty  or  near  each  end  of  it,  in  a  way  to 


be  presently  deseribed.  Tlie  two  wheels  on 
either  side  of  the  carriages  are  to  be  placed 
very  near  to  each  other,  the  spaces  between 
their  flenches  need  be  no  greater  tl^n  is 
necessary  to  prevent  their  contact  with  each 
other.  These  wheels  I  connect  together  by 
means  of  a  very  strong  spring — say  double 
the  usual  strength  employed  for  ordinary 
cars — the  ends  of  which  spring  are  bolted, 
or  otherwise  secured  to  the  upper  sides  of 
the  boxes,  which  rest  on  the  journals  of  the 
axles ;  the  larger  leaves  of  the  springs  being 
placed  downwards,  and  surmounted  by  the 
shorter  leaves.  Having  thus  connected  two 
pairs  of  wheels  together,  I  unite  them  into 
a  four-wheel  bearing  carriage,  by  means  of 
their  axles  and  a  bolster  of  the  proper 
length,  extending  across,  between  two  pairs 
of  wheels,  from  the  centre  of  one  spring  to 
that  of  the  other,  and  securely  fastened  to 
the  tops  of  them.  This  bolster  must  be  of 
sufficient  strength  to  bear  a  load  upon  its  cen- 
tre of  four  or  five  tons.  Upon  this  first  bol- 
ster I  place  another  of  equal  strength,  and  con- 
nect the  two  together  by  a  centre  pin  or  blot 
passing  down  through  them,  and  thus  allow- 
ing them  to  swivel  or  turn  upon  each  other 
in  the  manner  of  the  front  bolsters  of  a 
common  road  wagon.  I  prefer  making  these 
bolsters  of  wrought  or  cast  iron ;  wood, 
however,  may  be  used.  I  prepsre  each  of 
the  bearing  carriages  in  precisely  the  same 
way.  The  body  of  the  passeoger  or  other 
car,  I  make  of  double  the  ordinary  length 
of  those  which  run  on  four  wheels,  and 
capable  of  carrying  double  their  load.  This 
body  1  place  so  as  to  rest  its  whole  weight 
upon  the  two  upper  bolsters  of  the  two 
before- mentioned  bearing  carriagea  or  run- 
niog  gear.  I  sometimes  place  these  bolsters 
so  far  within  the  ends  of  the  body  of  the 
car  as  to  bring  all  the  wheels  under  it ;  and 
in  this  oase,  less  strength  is  necessary  in  the 
car  body  than  when  the  bolster  is  situated 
at  its  extreme  ends.  In  some  cases,  how- 
ever, I  place  the  bolster  so  far  without  the 
body  of  the  car,  at  either  end,  as  to  allow 
the  latter  to  hang  down  between  the  two  sets 
of  wheeb  or  bearing  carriages,  and  to  run, 
if  desired,  within  a  foot  of  the  rails." 

He  then  goes  on  to  speak  of  some  par- 
ticular features  of  this  inTcntion,  and  finally 
he  states  explicitly,  in  a  summary  at  the 
end  of  the  specification,  what  he  claims, 
and  what  he  does  not  claim,  as  follows  :-^ 
'*  I  do  not  claim  as  my  invention  the  run- 
ning of  cars  or  carriages  upon  eight  wheels, 
this  hafing  been  preriously  done ;  not  how- 
ever in  the  manner  or  for  the  purposes 
herein  described,  but  merely  with  a  view  of 
distributing  the  weight  carried  more  evenly 
upon  a  rail  or  other  road,  and  for  objects 
distinct  in  character  from  thoae  whioh  I 
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have  bad  in  viewt  as  hereinbefore  let  forth. 
Nnr  have  the  wheela,  when  that  increased 
in  onmber,  been  so  arranged  and  connected 
with  each  other  either  by  design  or  accident 
as  to  acoomplisb  this  parpoee.  Wliat  I  claim, 
therefore,  as  my  inTention,  and  for  wliich  I 
ask  a  patent,  is  the  before  described  man- 
ner of  arranging  and  connecting  the  eight 
wheelsp  which  eonstitnte  the  two  bearfaig 
eiirriagei,  with  a  railroad  car,  so  as  to 
accomplish  the  end  proposed  by  the  means 
ret  forth,  or  by  others  which  are  analogous 
and  dependent  upon  the  same  principles." 

The  defendant  denied  that  Rots  V\  inans 
wiis  the  original  inventor  of  the  improve- 
ment thus  described  and  claimed.  He 
contended  that  the  description  given  of  the 
invention  was  not  sufficiently  full  and  clear 
to  enable  others  to  use  it,^thac  he  had 
abandoned  his  invention  before  obtaining  a 
pi  tent;  and  lastly,  that  the  defendant's  cars 
were  no  infringement  of  the  patent.  The 
defendant  introduced  the  testimony  of  a 
number  of  witnesses  in  support  of  these 
positions,  and  the  plaintiff  introduced  m 
number  of  witnesses  to  rebut  this  testimony. 
Judge  Conkling  reviewed  all  the  points 
raised  in  an  elaborate  charge  to  the  jury. 

After  concluding  hia  charge  hia  Honour, 
Judge  Conkling,  in  answer  to  scTeral 
prayers  for  instructions,  offered  by  tho 
defendant's  counsel,  instructed  the  jury  in 
substance  aa  follows : 

That  it  was  undoubtedly  true  that  a 
patent  oould  not  be  taken  merely  for  a 
purpose,  end,  or  object,  but  that  he  doubted 
the  pertinency  of  any  instruction  on  that 
point  in  this  case,  because  the  patent  here 
was  not  for  a  purpose,  but  for  the  means  of 
effecting  a  purpose. 

That  the  specification  was  sufficient,  if 
the  patentee  had  described  a  carriage  sus- 
ceptible of  an  attachment  of  the  power  to 
the  body,  and  if  the  dra<ving  showed  such 
mode  of  attachment,  and  that  the  plaintiff 
suffered  no  disadrantage  from  not  stating  it 
in  his  written  specification ;  and  although 
the  drawing  was  not  to  be  taken  into  con- 
sideration for  the  purpose  of  meaauring  the 
extent  of  the  claim,  yet  it  might  be  con* 
sidered  in  ascertaining  whether  what  he 
claimed  was  new. 

That  the  patent  was  Tslid,  if  the  plain- 
tiff's car  was  substantially,  on  the  whole,  a 
new  and  useful  thing. 

That  if  a  thing  subsUntially  like  the 
plaintiff's  car  had  been  described,  prior  to 
his  invention,  in  some  public  work  that  had 
been  produced,  then  the  patent  was  not 
good :  but  that  it  was  not  enough  that  the 
description  should  merely  suggest  the  idea 
of  the  invention. 

That  it  was  a  question  of  fact  for  the  jory 


whether  the  spedficatloii  was  wffieif  fly 
ezaet  and  intelligible  in  refennoe  to  the 
poaition  of  the  trucks. 

That,  in  order  to  find  for  the  plaintiff, 
the  jury  must  he  convlneed  that  what  tbm 
plaintiff  had  patented  is  useful  i  but  that 
any  degree  of  utility  was  mi&cient  to  sop- 
port  a  patent,  the  word  uaefnl  in  the  patent 
law  being  used  in  opposition  to  frivolooa 
or  noxious;  and  that  irith  regard  to  the 
question  of  »ide-b«arings,  although  the  jniy 
should  tbirV  it  better  to  have  longer  benr- 
ings  than  lun  plaintiff  contemplated,  that 
could  not  take  away  the  utility  of  hia  invea. 
tion,  as  it  was  not  necessary  that  the  thing 
patented  ahould  be  the  best  possible  thing 
of  the  kind  that  could  be  made. 

That  if  the  jury  believe  that  the  inter- 
mediate time  between  putting  the  Colombns 
into  use,  and  the  taking  out  of  his  patenc, 
was  devoted  by  the  plaintiff  in  good  faith  to 
perfecting  of  his  invention,  he  cannot  lie 
considered  as  having  abandoned  it ;  but  that 
if  the  invention  waa  perfected  in  the 
Columbus,  there  could'  be  no  need  of 
farther  experiment. 

That,  in  order  to  warrant  the  jury  in 
finding  an  infringement  by  the  defendant!, 
they  most  be  shown  to  have  used  either  the 
same  thing,  or  substantially  the  same 
thing  aa  the  plaintiff's  InTention. 

The  jury  found  a  Terdict  in  favonr  of  the 
plaintiff  on  both  the  questions  of  originality 
and  of  infringement. 

A  motion  for  a  new  trial  was  argued  be- 
fore Judges  Nelson  and  Conkling,  at  the 
June  term,  1851,  of  the  Court,  w^n  Judge 
Nelson  delivered  the  following  opinion,  do* 
nying  the  motion  for  a  new  trial : 

Nelson,  J.,  1.  I  have  examined  the 
Yariotts  grounds  presented  by  the  eonnsel 
for  the  defendants,  on  the  motion  for  a  new 
trial,  and,  after  the  fullest  oonsideration, 
am  of  opinion  the  motion  must  be  denied* 

Most  of  the  exceptions  taken  at  the  trial, 
and  relied  on  in  the  argument  herot  are 
founded  upon  what  we  regard  as  an  entire 
misapprehension  of  the  thing  claimed  to 
haTe  been  discovered  by  the  plaintiff,  and 
for  which  the  patent  has  been  issued.  This 
will  be  seen  on  a  reference  to  the  iaatrne- 
tions  prayed  for  by  the  defondants,  upon 
which  most  of  the  questions  in  the  ease 
arise.  They  assume  that  if  any  material 
part  of  the  arrangement  and  combination  in 
the  construction  of  the  esrs  or  carriagea 
described  in  the  patent  wss  before  known, 
or  in  public  use,  it  is  invalid ;  and  henot 
various  parts  were  pointed  out  by  the  eonn- 
sel at  the  trial,  and  the  Court  reqncated  to 
charge  that  if  either  of  them  waa  not  new, 
the  jury  ahonld  find  a  verdiet  Im  the  do* 
fondanta. 


AKERIOAN  PATBNT   LAW  OASB. 


495 


Now,  \h»  anfwer  to  all  UiU  clan  of  eioap- 
ttoM  is,  that  the  patentee  leU  up  do  claim 
to  the  diaeoTery  of  the  separate  parts  of  the 
arrangement  which  enter  into  the  constrnO' 
tion  of  his  oars.  These  may  be  old  and  well 
known,  when  taken  separately  and  detached, 
for  anght  that  concerna  his  inTontion.  Hia 
claim  is  for  the  oar  itself,  constructed  and 
arranged  as  described  in  his  patent.  This, 
I  think,  is  the  dear  meaning  of  the  specifi- 
cation, and  of  the  claim,  as  pointed  out  in 
it ;  proTiog,  therefore,  that  parts  of  the 
arrangement  and  cons^acti'jn  were  before 
known,  amounted  to  nothing.  Hie  ques- 
tion was  whether  or  not  cars  or  carriages 
for  running  on  railroads,  as  a  whole,  sub- 
stantially like  the  one  described  in  the 
patent,  had  been  before  known  or  in  public 
use,  not  whether  certain  parts  were  or  were 
not  substantially  similar. 

The  argument  presupposes  that  the  claim 
is  for  the  discovery  of  a  new  oombination 
and  arrangement  of  certain  instruments  and 
materi  ils,  by  means  of  which  a  car  ia  con- 
structed of  a  gifen  utility ;  and  that  if  any 
one  or  more  of  the  supposed  combinations 
turns  out  to  be  old,  the  patent  is  invalid. 
Thia  is  the  principle  upon  which  much  of 
tlie  defence  has  been  placed ;  but  no  such 
claim  is  found  in  the  patent ;  no  particular 
oombination  or  arrangement  is  pointed  out 
as  new,  or  claimed  as  such.  The  noTclty 
of  the  disootery  is  placed  upon  no  such 
ground ;  on  the  contrary,  the  result  of  the 
entire  arrangement  and  adjustment  of  the 
several  parts  described,  namely,  the  railroad 
oar,  complete  and  fit  for  use,  is  the  thing 
pointed  out  and  claimed  as  new.  Tbii  is 
the  view  taken  by  the  Chief  Justice  of  the 
patent,  in  the  case  of  the  present  plaintiff, 
against  the  "  Newcastle  and  French  Town 
Turnpike  and  Railroad  Company,"  tried 
before  him  in  the  Maryland  Circoit,  and 
whieh  was  adopted  by  the  judge  in  the  trial 
of  this  case. 

2.  It  was  further  insisted  on  the  part  of 
the  defendants,  that  if  the  relative  position 
of  the  two  bearing  carriages  to  each  other, 
oonstitutea  a  material  part  of  the  arrange- 
ment in  the  construction  of  the  cars,  the 
patent  waa  void,  unless  the  jury  should  find 
thai  the  specification  described  with  suffi- 
cient precision  the  location  of  these  bearing 
carriages  under  the  body  of  the  car,  so  as  to 
enable  a  mechanic  of  skill  in  the  construc- 
tion of  cars  to  place  them  at  the  proper  dis- 
tance apart  without  experiment  or  invention. 
It  waa  also  contended  that  the  remoteness 
of  the  bearing  carriages  from  each  other 
was  not  so  described  in  the  specification,  as 
to  eonstitnte  any  part  of  the  improvement. 

In  rsepect  to  this  branch  of  the  case,  the 
Court  charged  that  the  relative  position  of 


the  bearing  carriages  to  each  other,  in  the 
Gonstruction  of  the  car,  was  a  material  part 
of  the  arrangement  of  the  patentee,  and 
left  the  question  to  the  jury  whether  or  not 
he  had  sufficiently  described  the  position  of 
the  trucks,  having  In  view  their  distanoe 
apart,  and  also  from  the  ends  of  the  car 
lM>dyf  suggesting  at  the  same  time  that  the 
.  location  must  always  depend,  in  a  measure, 
upon  the  length  of  the  body. 

It  will  be  seen,  on  looking  into  the  speci- 
fication, that  the  location  of  the  trucks  rela- 
tively to  each  other  under  the  body,  as  well 
as  the  near  proximity  of  the  two  axles  of  the 
truck  to  each  other,  form  a  most  essential 
part  of  the  arrangement  of  the  patentee  in 
the  construction  of  his  cars. 

Great  pains  have  been  taken  to  point  out 
the  defects  in  the  existing  four-wheel  cars  i 
and  the  impediments  to  be  encountered  and 
overcome  in  the  running  of  cars  upon  rail- 
roads,  as  the  latter  are  usually  constructed. 
The  patentee  states  that  in  the  oonstmotion 
of  them,  especially  when  of  considerable 
length,  it  has  been  found  necessary  to  admit 
of  lateral  curvatures,  the  radius  of  whieh  is 
sometimes  but  a  few  hundred  feet,  and  that 
it  becomes  important,  therefore,  to  so  con- 
struct the  cars  as  to  enable  them  to  OTcroome 
the  difficulties  presented  by  these  curvatures, 
and  to  adapt  them  for  running  with  the  least 
friction  practicable  on  all  parte  of  the  road. 
The  friction  referr<ed  to  is  that  which  arisea 
between  the  flanchea  of  the  wheel  and  the 
rail,  causing  great  loss  of  power,  destruction 
of  the  wheels  and  rails,  besides  other  inju- 
ries. For  this  purpose,  he  constructs  two 
bearing  carriages,  each  with  four  wheels, 
which  are  to  sustain  the  body  of  the  passen- 
ger or  other  oar,  by  placing  one  of  them  at 
or  near  each  end  of  it,  aa  particularly  de- 
scribed. The  two  wheels  on  either  side  of 
the  truck  are  to  be  placed  very  near  eaoh 
other — the  spaces  between  the  flanchea  need 
be  no  greater  than  ia  necessary  to  prevent 
their  contact  with  each  other.  The  car 
body  rests  upon  bolsters  supported  on  each 
of  the  two  bearing  carriages,  or  four-wh^l 
trucks,  the  bolsters  so  constructed  aa  to 
swivel  or  turn  on  eaoh  other,  like  the  two 
front  bolsters  of  a  common  wagon.  The 
body  of  the  car  msy  be  made  of  double  the 
length  of  the  four-wheeled  oar,  and  is  capa- 
ble of  carrying  double  ita  load.  The  truck 
may  be  so  placed  within  the  ends  of  the  car 
as  to  bring  all  the  wheels  under  it,  or  with- 
out the  end,  so  as  to  allow  the  body  to  be 
suspended  between  the  two  bearing  car- 
riages. The  patentee  further  states  that  the 
closeness  of  ihe  fore  and  hind  wheels  of 
each  bearing  carriage,  taken  in  connection 
with  the  use  of  the  two  bearing  carriages, 
arranged  u  distant  from  each  other  as  can 
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conveniently  be  done  for  the  inpport  of  the 
car  body,  with  a  view  to  the  objecti  and  on 
the  principles  before  set  forth,  is  considered 
by  him  as  an  important  feature  of  the  inven- 
tion ;  for,  by  the  contiguity  of  the  fore  and 
bind  wheels  of  each  bearing  carriage,  while 
the  two  bearing  carriiiges  may  be  at  any 
desirable  distance  apart,  the  lateral  friction 
from  the  rnbbiog  of  the  flanches  against  the 
rails  is  most  effectually  avoided,  while  at  the 
same  time  all  the  advantages  attendant  upon 
placing  the  axles  of  a  four-wheeled  car  far 
apart  are  obtained. 

The  two  wheels  on  either  aide  of  the  bear- 
ing carriages  may,  from  their  proximity,  be 
considered  as  acting  like  a  single  wheel,  and 
as  these  two  bearing  carriages  may  be  placed 
at  any  distance  from  each  other  consistent 
with  the  required  strength  of  the  body  of 
the  car,  it  is  apparent  that  all  the  advanta* 
ges  are  obtained  which  result  from  having 
the  two  axles  of  a  fous-wheeled  car  at  a 
distance  from  each  other,  while  its  inconve- 
niences are  avoided. 

Among  the  principles  stated  by  the  pa- 
tentee to  be  taken  into  consideration  in  the 
construction  of  the  car  is,  that  the  greater 
the  distance  between  the  axles,  while  the 
length  of  the  body  remains  the  same,  the 
less  the  influence  of  shocks  and  concustioni 
oecnrring  on  the  road ;  and  hence  the  relief 
from  them  when  the  trucks  are  placed  under 
the  extreme  ends  of  the  body  is  greater 
than  when  placed  midway  between  the  cen- 
tre and  the  end. 

It  is  apparent  from  what  we  have  already 
referred  to  in  the  specification,  and  still 
more  manifest  on  a  perusal  of  the  whole  of 
it,  that  the  improvement  in  this  part  of  the 
arrangement  does  not  consist  in  placing  the 
axles  of  the  two  trucks  at  any  precise  dia- 
tanoe  apart  in  the  constmction  of  the  car, 
or  from  each  end  of  the  body.  The  dis- 
tance used  must  necessarily  depend  some- 
what upon  the  length  of  the  car  and 
strength  of  the  materials  of  which  it  is 
built,  and  hence  it  was  impracticable  to 
specify  in  feet  or  inches,  the  exact  distance 
from  the  ends  of  the  car  body  at  which  it 
would  be  best  to  arrange  the  trucks.  Neither 
do  the  adf  antages  of  a  car  constructed  and 
arranged  aa  described,  depend  upon  the 
trucks  being  placed  at  a  specified  distance 
from  the  ends,  or  so  that  there  may  be  a 
specified  distance  between  the  axles. 

Having  in  view  the  defects  in  the  existing 
cars,  and  other  difficulties  to  be  encountered, 
some  considerable  latitude  may  be  allowed 
in  this  respect,  consistent  with  the  object 
sought  to  be  attained,  to  remedy  the  defects 
in  the  existing  cars.  All  the  principles  for 
the  construction  of  the  one,  for  the  purpose 
of  overcomiDg  these  difficulties,  and  reme- 


dying these  defects,  are  partieiilarly  set 
forth  in  the  description  given  by  the  paten- 
tee. We  think  the  specification  sufficient, 
and  that  the  Court  was  right  in  the  opinion 
expressed  on  this  branch  of  the  case. 

Any  mechanic  of  skill  ooold  readily 
arrange  the  bearing  carriages  in  connection 
with  the  body  of  the  car,  so  as  to  aecnre 
the  adrantages  so  minutely  .  and  clearly 
pointed  out,  and  which  are  shown  to  attend 
the  practical  working  of  cars  constructed  in 
the  manner  described. 

3.  The  questions  of  originality  and  of 
infringement  were  questions  of  fact,  and 
depending  upon  the  evidence,  and  were  pro- 
perly submitted  to  the  jury.  We  think  the 
weight  of  it  decidedly  with  the  verdict. 

4.  The  patent  in  this  case  was  originally 
Issued  1st  October,  1834,  and  was  recorded 
anew,  7th  of  June,  1837,  according  to  the 
Act  of    Congress  of   the   3rd  of   March, 

1837,  (5  St.  at  large  191).  No  drawings 
were  attached  to  the  original  patent,  nor 
was  there  any  reference  therein  to  drawings. 
On  the  25th  of  September,  1848,  the  patent 
was  extended  for  the  term  of  seven  years, 
from  the  1st  of  October,  1848.  The  plain- 
tiff gave  in  evidence  at  the  commencement 
of  the  trial,  a  certified  copy  of  the  patent 
and  specification,  certificate  of  the  extenaion, 
drawing  with  refereoces  to  the  same,  and  an 
affidavit  of  the  plantiff,  made  November  19, 

1838.  The  drawing  was  not  filed  at  the 
time  the  patent  was  recorded  anew,  bat  was 
filed  on  the  19th  of  November,  1838.  The 
counsel  for  the  defendant  objected  to  tbe 
evidence  on  the  grounds ;  1st,  That  it  ap- 
peared that  no  drawing  was  annexed  to  the 
original  patent ;  and  2nd,  That  the  Act  of 
Congress  did  not  make  such  a  drawing  evi« 
dence.  The  Court  also  instructed  the 
jury  in  summing  up  the  case,  that  the  draw- 
ing, a  certified  copy  of  which  had  been 
given  in  evidence,  was  to  have  tbe  sanae 
force  and  effect  as  if  it  had  been  referred  to 
In  the  specification,  and  was  to  be  deemed 
and  taken  as  part  of  the  apedfication. 

Tbe  first  section  of  the  Aot  of  1837, 
provides  that  any  person  interested  in  a 
patent  issued  prior  to  the  15th  of  Decem- 
ber, 1835,  may,  without  any  charge,  have 
the  same  recorded  anew,  together  with  the 
descriptions,  specification  of  claim,  and 
drawings  annexed,  or  belonging  to  tbe  same ; 
and  it  is  made  the  duty  of  the  Commissioner 
to  cause  the  same,  or  any  authenticated 
copy  of  the  original  record,  specification,  or 
drawing  which  be  may  obtain,  to  be  tran- 
scribed and  copied  into  books  of  reoord 
kept  for  that  purpose ;  €md  whenever  « 
drawing  wa$  not  originaUjf  annexed  to  the 
patent,  and  refemd  to  in  the  epeeifiemtim^ 
any  drawing  produced  at  a  delineaiion  of 


AVERICAK   PATENT  LAW  CASK« 


the  hwetUion,  being  iferifled  by  oath  in 
such  manner  ae  the  Commistioner  ehaii 
require,  may  be  transmitted  and  placed  on 
filCt  or  copied  as  aforetaid,  together  with 
the  certificate  of  the  oath,  or  such  draw- 
ings may  he  made  tn  the  cfjgUce  under  the 
direction  of  the  Cfommissioner  in  conformity 
with  the  specification. 

The  second  seedon  proTides  that  copies 
of  such  records  and  drawings,  certified  by 
the  Commissioner,  or,  in  his  absence,  by  the 
chief  derk,  shall  heprimdfada  evidence  of 
the  partieolars  of  the  invention  and  of  the 
patent  granted  therefor,  in  any  judicial 
court  of  the  United  States,  In  all  oases 
frhere  copies  of  the  original  record,  or 
specifleation  and  drawings,  would  be 
cTidence  without  proof  of  the  loss  of 
such  originals.  This  section  also  pro- 
vides that  no  patent  issued  prior  to  the 
L  foresaid  15th  day  of  December,  1836, 
shall,  after  the  first  day  of  June,  then  next, 
be  received  in  evidence  in  any  court  on 
behalf  of  the  patentee,  unless  so  recorded 
anew,  and  a  drawing  of  the  invention,  if 
separate  from  the  patent,  verified  as  afore- 
said, and  deposited  in  the  patent-office. 
See  also  section  third  of  the  same  Act. 

It  is  quite  clear,  upon  the  above  provi- 
sions of  the  Act,  that  the  Court  was  right 
in  admitting  the  drawings  in  connection 
with  the  patent  and  specification  in  evi- 
dence. The  whole  together  are  made  primd 
facie  evidence  of  the  particulars  of  the  in- 
vention, and  of  the  patent  granted  there- 
for. 

The  weight  to  be  given  to  the  drawings 
furnished  under  the  Act  by  way  of  enlarg- 
ing or  ei plaining  the  description  as  given  in 
the  specification,  is  another  question.  That . 
will  depend  upon  the  circumstances  of  each 
particular  case.  As  a  general  rule,  they 
will  not  be  effectual  to  correct  any  material 
defect  in  the  specification,  unless  it  should 
appear  that  they  correspond  with  one  ac- 
companying the  original  specification  for  the 
patent,  otherwise,  in  case  of  discrepancy 
between  the  drawing  and  specification,  the 
latter  should  prevail.  Care  must  be  talcen 
to  avoid  imposition  by  the  use  of  the  newly 
furnished  drawing,  acd  for  this  purpose  the 
specification  will  afford  the  proper  correc- 
tion, unless  the  plaintiff  goes  further  and 
shows  that  it  conforms  to  the  one  originally 
filed. 

The  charge  that  the  drawing  in  this  case 
was  to  have  the  same  force  and  effect  as  if  it 
had  been  referred  to  in  the  specification, 
and  was  to  be  deemed  and  taken  as  part  of 
it,  was,  perhaps,  too  strong,  as  it  respects 
the  drawings  furnished  under  the  Act  of 
1837.    The  principle  is  true  as  it  respects 
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those  accompanying  the  originAl  application 
for  the  patent,  but  can  hardly  be  said  to  bt; 
applicable  to  the  full  extent  stated  in  the 
case  of  these  newly  furnished  drawings. 
The  principle  might  open  the  way  to  impo- 
sition and  fraud.  Assuming  that  there  is 
nothing  but  the  oath  of  the  party  attesting 
that  the  drawing  affords  a  true  delineation 
of  the  invention,  the  specification  should 
prevail  in  case  of  a  material  discrepancv. 
But  admitting  the  instruction  in  this 
respect  not  to  be  strictly  correct,  and 
that  too  much  weight  was  given  to  the 
drawing,  we  do  not  see  that  it  would 
have  altered  the  result.  The  specification 
affbrded  a  sufficient  description  of  the  in* 
vention,  independently  of  the  drawing. 
Some  slight  additions,  that  improved  the 
working  of  the  ear,  were  open  to  some 
question,  whether  they  were  embraced  in 
the  specification,  but  they  did  not  enter 
into  tlie  essence  of  the  invention,  or  con- 
stitute any  substantial  part  of  the  improve- 
ment. Time  and  experience  usually  indicate 
these  slight  additions  and  alterationi,  and 
they  should  be  regarded  as  consequential 
results  belonging  to  the  inventor.  It 
requires  time  and  experience  usually  to 
perfect  the  machine,  and  improvements 
derived  therefrom  are  justly  due  to  him. 

5.  As  to  the  prior  use  of  the  car  Colum- 
bus, and  others  constructed  by  the  patentee 
before  he  made  application  for  his  patent, 
we  think  the  instruction  of  the  Court  cor* 
rect.  The  law  allows  the  inventor  a  reason- 
able time  to  perfect  his  invention  by 
experiments,  and  these  could  be  made  in 
this  instance  only  by  putting  the  car  in  the 
service  of  those  controlling  lines  of  rail- 
roads. There  were  repeateid  failures  in  the 
experiments  tried,  and  the  cars  abandoned 
before  the  perfection  of  the  car  described 
in  the  patent.  These  experiments  and 
trials  sufficiently  account  for  the  previous 
use  set  up  by  way  of  forfeiture  of  the  in* 
vention. 

Upon  the  whole,  after  a  careftil  exa- 
mination of  the  case,  and  of  all  the  points 
made  by  the  defendants  on  the  argument, 
many  of  which  have  been  noticed  above,  we 
are  satisfied  that  the  verdict  is  right,  and 
that  a  new  trial  should  be  denied. 

The  defendant  then  moved  for  **  writ  of 
error"  to  the  Supreme  Court  of  the 
United  States,  which  was  decided  January 
24th,  1852,  negatively. 

Counsel  for  the  plaintiff  then  moved  the 
Court  at  its  late  session  for  an  injunction  to 
restrain  the  defendant  from  farther  violating 
his  rights,  upon  which  motion  the  iigunc* 
tion  was  granted. 
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•PBOinCATIONt  OF  BlTOLISa  PATBNTB  KK- 
ROLLID  DUaiNO  TBB  WBKK  BKDINO' 
JUNB  17,  1852. 

John  Lakb,  of  Aptley,  Herti,  citU  en- 
gineer. Far  tmjH-OMmeiU«  m  propelimg  on 
amals  and  riffwi.  Patent  dated  December 
8,  1851. 

CZaiau.*^!.  The  employment  in  oanal  and 
rifer  na? igation  of  traekwayi,  between  or 
on  which  boats  can  traTel  without  the  aid 
of  iteertmen,  and  be  propelled  by  meaai  of 
iteam  or  other  elementary  power. 

2.  A  mode  of  obtaining  a  loffioient  "  bite" 
or  adhcaion  for  the  driving  wbeelf  t  by  mak- 
ing uae  of  a  part  of  the  weight  of  the  boat 
and  cargo*  in  whioh  the  engine  ia  placed,  for 
that  purpoie. 

3.  A  method  of  tuataining  the  weight  of 
a  boat  and  oargo  while  in  the  eoorie  of  tran- 
sit, partly  on  the  raila  of  a  trackway  laid 
down  as  aforesaid,  and  partly  by  the  water 
of  the  canal  or  river  as  nsnal. 

4.  The  employment  in  canal  and  river 
navigation  uf  iocUoed  planes  for  the  pas- 
ssge  of  trains  of  boats  from  one  level  of  the 
canal  or  river  to  another,  oonstructed  as 
described,  and  the  working  of  the  said 
planea  by  meana  of  raclm  and  pinions,  ae« 
tnated  by  the  same  engine  as  is  nsed  for 
propelling  on  the  leveL 

Josbph  Hakbisom,  of  Plilladelphia,  now 
of  Ozford-sqnare,  Hyde-park  Gardens.  Fbr 
eertnm  in^^roffemenU  in  iteam  engma  and 
boiUrM.    Patent  dated  December  8,  1851. 

The  improvements,  claimed  ander  this 
patent,  liave  relation  to  marine,  locomotive 
and  stationary  boilers,  and  consist  princi- 
pally in  extending  the  smoke-box  into  the 
boiler,  in  the  use  of  tubes,  through  which 
the  water  circolates,  while  the  flame  and 
heat  play  on  their  exterior  surfsce,  and  in 
the  employment  of  vertical  water  tubes 
having  flues  passing  altogether  or  only  par- 
tially through  them,  so  as  to  obtain  witi^n  a 
given  space  as  large  an  amount  as  posbible 
of  heating  surface. 

Pbtbb  Abmamd  Iacomtb  db  Fon- 
TAiNBMOBBAU,  of  South-street,  Finsbury- 
square.  Fw  imprwmntnU  in  th»  appara- 
tut  fir  kneading  and  taking  bread  and  aiker 
mUelee  offiod  ef  a  eiwnUar  naiure,  (A 
Communication.)  Patent  dated  December  8^ 
1851. 

The  "  apparatus  for  kneading  "  dough 
oonsists  of  a  semi-cylindrical  trough  within 
which  is  placed  longitudinally  an  axis  or 
shaft,  to  wlich  are  attached  on  the  opposite 
sides  two  rows  of  radial  arms,  the  arms  on 
one  side  of  the  shaft  being  placed  opposite 
the  spaces  between  those  on  the  other  side« 
The  ends  of  the  arms  of  each  set  are  con- 
nected together  by    rods    parallel   to  the 


shaft  which  carry  short  arms  pNJecUBg  in- 
wards towards  the  shsft^  and  plaoed  between 
the  long  arms.  The  shaft  U  driven  by  a 
winch  handle,  and  tlie  action  of  the  arms, 
when  it  is  in  motion,  efleotually  kneads  the 
dough  contained  in  the  trough  without  any 
of  the  disadvantages  attendant  on  hard 
labour. 

The  **  apparatus  for  baUng  "  oonsisti  of 
a  circular  oven  of  an  improved  oonstructioB* 
Tlie  oven  is  provided  internally  with  a  re- 
volving table  on  wliich  the  articles  to  be 
baked  are  placed,  and  this  table  is  made  to 
rise  or  fall,  as  may  be  required,  to  change 
tibe  temperature  to  which  the  articlei  are  to 
be  submitted.  The  heat  is  applied  exter- 
nally, and  continued  without  intemission 
during  the  baking  operation.  The  bottom 
of  the  own  is  heated  by  tabular  flues  under 
the  moveable  tables  (be  sides  by  vertioai 
flues  which  lead  from  the  fire-plaoe  to  tlie 
top  of  the  oven,  where  space  ia  left  for  the 
heat  to  circulate  over  the  whole  of  it  Above 
the  top  flue,  which  is  formed  by  two  plates 
of  metsl,  the  oven  is  covered  in  with  earth 
except  at  one  part,  where  there  is  flzed 
a  reeeptacle  to  contain  water  for  the  service 
of  the  kneading  apparatus,  and  this  water 
heated  by  the  flames,  &c,  passing  througb 
the  flue  on  top  of  the  oven.  A  thermometer 
is  applied  to  the  exterior  to  show  the  degree 
of  heat,  and  suitoble  dampers  are  provided 
for  the  regulation  of  tlie  heat 

Oaime, — 1.  The  construction  of  a  knead- 
ing apparatna  composed  of  alternate  long 
and  short  blades. 

2.  The  giving  a  rotary  motion  and  a 
rising  and  falling  motion  to  the  tum-taUe 
in  the  oven. 

S.  Construoting  the  top  of  the  oven  with 
parallel  and  horixontol  plates. 

4.  Heatiog  the  bottom  eircmmference  and 
top  of  the  oven  by  meana  of  radiating  horl- 
Bontal  heat  and  smoke  ooodnctors. 

5.  Constructing  a  reservoir  for  water  on 
the  top  of  the  oven,  and  heating  the  aame 
by  the  caloric  of  the  oven. 

Pbbbt  6.  Gau>ikbb,  of  New  York, 
civil  engineer  and  machinisU  Jbr  infproae^ 
•ifalf  in  the  amnffaeimre  q/*  maUaakU  me- 
taii  miopipee,  koUaw  ekrfii,  raUwagwkeakf 
or  other  anaiogonefonntt  ^okiek  are  eapaUe 
qf  being  dreeeed,  tmmed  damn,  or  poliekad 
in  a  lathe.  Patent  dated  December  8, 1851. 

These  improvemenU  consist  in  manufse- 
turing  malleable  metals  Into  the  above-men- 
tioned forms  by  pressure  between  dies,  to 
whioh  s  rotery  motion  around  their  axes  ia 
given  in  opposite  directions. 

When  articles  such  aa  railway  wheels  or 
other  circular  forms  are  manu6ctursd  by 
simple  pressure  between  dies,  the  metal  is 
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fonnd  in  many  parts  to  be  defecttve,  and  it 
does  not  posteti  a  imooth  sarface.  Bat  by 
giving  to  each  of  the  diei  a  rotary  motion 
on  its  axis,  the  fibre  of  the  metal  will  be 
laid  in  concentric  rings,  or  in  spiral  lines, 
thus  giving  increased  strength  to  the  wheel, 
and  a  perfectly  smooth  and  polished  surface 
will  be  produced. 

Again ;  in  mannfaeturing  lead  pipes  by  the 
hydraulic  press,  the  grain  of  the  metal  is 
laid  in  a  longitudinal  direction,  and  the 
pipes  are  in  consequence  liable  to  split  under 
internal  pressure,  or  when  bent.  But  by 
the  patentee's  method  of  giving  a  revolving 
motion  to  the  outer  die,  the  grain  of  the 
metal  wili  be  laid  transversely,  and  greater 
strength  obtained  than  by  the  ordinary  me- 
thod. The  patentee  desoribM  arraof  WBtBtt 
for  carrying  ioto  effeet  aaoh  of  thei«  brancbw 
of  his  invention,  and  olaims*— 

1.  The  manufacturing  of  malleable  me- 
tals into  pipes,  hollow  shafts,  railway  wheelsi 
or  ciher  analogous  forms,  by  the  employ- 
ment of  a  pair  of  suitablv-shaped  dies  or 
swages,  one  or  both  of  such  dies  or  swages 
being  made  to  revolve,  and  being  gradually 
brought  into  closer  proiimity,  whereby  the 
msss  of  metal  which  is  placed  between  them 
to  be  acted  on  is  caused  to  assume  the  form 
of  the  article  requited  to  be  made. 

2.  The  arrangements  and  constructions 
of  machinery  described  for  carrying  out  the 
principle  upon  which  the  invention  is  based 

BiCRAAD  Archibald  Broom  an,  of  the 
firm  of  J.  C.  Robertson  and  Co.,  of  166, 
Fleet* street,  patent  agenta.  For  improve^ 
menu  in  the  n^an^fieture  of  tugar,  in  the 
preparation  of  certain  eubetaneet  for  eueh 
mantifactnrat  and  in  the  machinery  and  ap- 
pmraiue  employed  therein*  (A  oommuniea- 
tion}.    Patent  dated  December  8,  1851. 

Charlbs  Cowfjcr,  of  Southampton- 
buildings,  Chanoery-lane.  For  improve- 
mentt  in  teparating  coal  from  foreign  maU 
tert,  and  m  apparatus  for  that  pwrpoea,  (A 
con  munieation.)  Patent  dated  December 
8,  1851. 

CVflMM.— 1.  An  improved  apparatus  for 
separating  coal  from  foreign  matters.  (In 
its  general  structure  this  apparatua  is  simi- 
lar to  that  described  in  the  specification  of  a 
former  patent  granted  to  Mr.  Cowper  No- 
vember 2,  1849,  tee  vol.  lii.,  p.  377.) 

2.  The  application  of  a  stream  of  water 
in  the  apparatus  for  olaasifying  the  eoal,  and 
the  application  of  a  fixed  or  stationary  bot- 
tom plate  to  the  aame  apparatus,  over  which 
the  duat  is  carried  by  the  aforesaid  stream 
of  water. 

8.  The  application  in  the  water-sifting 
apparatus  for  purifying  coal  of  a  perforated 
sheet  of  gutta  percha,  supported  by  bars,  or 
by  a  frame  or  firames« 


4.  A  mode  of  causing  the  schist  and  other 
impurities  to  leave  the  water-sifting  appara- 
tus, and  enter  a  chamber  from  which  they 
issue  in  a  continuous  stream. 

5.  A  mode  of  purifying  the  fine  powder, 
or  duit  of  coal  by  means  of  a  pecuHarly- 
eonstructeil  labyrinth. 

6.  A  mode  of  separating  coal  from  foreign 
matters  by  means  of  a  stream  of  water  ap- 
plied in  the  said  apparatus. 

Thomas  Rbstbll,  of  the  Strand,  watch- 
maker. .Fbr  improvementt  In  locke  or  fatten- 
inge.    Patent  dated  December  8,  1851. 

The  improvements  claimed  under  this 
patent  consist  mainly  in  the  application  to 
tumbler  locks  of  a  circular  guard  around 
the  spindle  of  the  key-hole  in  combination 
with  a  moving  shield,  which  prevents  the 
introdttotion  into  the  Uek  of  more  than  one 
instmment  at  a  tisst*  They  also  inolade 
other  arrangements  for  ensering  addition n I 
safety  to  combination  locks,  and  to  looks 
oonstraeted  on  Bramah's  prinelple  i  as  well 
as  the  adaptation  of  a  tumbler  with  ssfety 
guard  and  shield  to  latches. 

William  Piooiifo,  of  the  Strand,  gen* 
tleman.  jFbr  Hnprowmente  m  the  treatment ^ 
numufacture,  and  apptieation  of  materialt 
or  9ubetane9e  for  buikUng  purpoeee.  Patent 
dated  December  8,  1851. 

This  invention  consists  in  certain  combi- 
nations of  broken  stone,  sooria,  acetate  of 
alumina,  sulphate  of  alum*na,  mineral  earthp, 
fluxes,  wood,  sawdust,  coal,  coke,  naphtha, 
vegetable  fibres,  papier  maeh^,  pitch,  glue, 
gutta  percha,  and  cements  for  the  produc- 
tion of  bricks  and  other  forms  of  materials 
for  building  purposes. 

The  patentee  lays  no  claim  to  any  of  ilie 
materisls  separately,  but  only  to  the  com- 
binations of  them  specified. 

Jambs  Wbbstsr,  of  Leicester.  Pi»r  im- 
provements in  drying  gloves  and  other  ar- 
tides  of  hosiery.  Patent  dated  December 
10,  1851. 

These  improvements  consist  in  ooostrnct- 
ing  the  shapes  or  forms  nsed  fer  drying 
gloves  and  other  articles  of  hosiery  with  In- 
ternal partitions,  so  as  to  oause  a  eircnlation 
through  them  of  the  steam  or  fluid  by  which 
they  are  heated,  and  thus  ensure  an  ercn 
temperature  to  every  part  thereof.  The  ar- 
rangement of  partitions  may  be  varied,  pro- 
vided it  be  such  as  to  produce  within  the 
forms  a  circulation  of  the  heated  fluid. 

Claim, — The  making  of  shapes  or  forms 
for  drying  gloves  and  other  article*  of  ho- 
aiery  with  means  of  producing  circulation  of 
the  heated  fluid  therein. 

John  Frbarson,  of  Birmingham.  F^r 
improvements  in  cutting,  shaptngt  tmdpresS' 
ing  metal  and  other  materials.  Patent 
dated  December  10, 1851. 
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CKotiNf. — 1.  A  mode  of  combining  parti 
into  A  machine  for  catting  out,  and  for 
•haping  leTeral  diacs  or  blanlcs  of  metal  and 
other  materiali  it  one  time,  for  the  malcing 
of  bnttona  and  other  articlea. 

2.  Certain  improTCmenti  in  combining 
parti  into  maohlnea  for  shaping  and  press- 
ing metals  and  other  materials  in  the  pro- 
oessei  of  mannfactaring  them  into  farious 
articlei.  [Under  this  branch  of  his  ioTcn- 
tion  the  patentee  describes  three  arrange- 
ments of  machinery.  The  first  is  provided 
with  n  pneamatic  feeder  for  supplying  the 
■tripi  of  metal  to  the  pnnchea ;  the  leoond 
li  intended  for  punching  iheafci  from  ihort 


tabei  of  metal,  which  are  snppUed  by  a 
mechanical  feeding  action ;  and  the  third  is 
for  manufacturing  eyelets  for  healds  and 
other  pnrposes,  by  punching  them  from  discs 
or  blanks  of  metal.] 

Speeijleaii^n  Due  i  iuinotEmvlM, 

Isaac  Axrzandbr,  of  112  a,  High  Hoi- 
bom,  Middlesex,  bisoalt  baker.  JPor  a 
mode  (ffprepttrinff  and  treating  certain  kin*f9 
of  eheeee,  vf hereby  to  render  the  eante  appU' 
cable  to  a  variety  qf  euUnary  and  other  do- 
meetic  purpoeee.  Patent  dated  December  S, 
1851. 
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Edwyn  John  Jdbry  Dlxoo,  of  the  Rojal  Slate 
Qnarriet  Bangor,  and  Arthur  John  Dodton,  of  the 
city  of  Bangor,  gentleman,  for  improvements  In 
machinery  and  apparatus  used  in  quarrying  slate 
and  stone;  and  !n  cutting,  dressing,  planing, 
framing,  and  otherwise  working  and  treating  slate 
and  stone,  and  In  apparatus  and  wagons  used  for 
moTlng  and  conveying  slate  and  stone,  and  im- 
provements in  Joining,  framing,  and  connecting 
sl«te  and  stone.    June  12;  six  months. 

William  Reid,  of  University  -  street,  electric- 
telegraph  engineer,  and  Thomas  Watkins  Benja- 
min Brett,  of  Hanover-square,  gentleman,  for 
improvements  in  electric  telegraphs.  June  12, 
six  months. 

Jean  Ernest  Beauvalet,  gentleman,  of  Paris, 
fbr  improvements  in  the  manufacture  of  iron  and 
steel.  (Being  a  communication.)  June  12;  six 
months. 


Joseph  Biandeis,  of  Gt.  Tower-street,  If  iddle- 
sex,  for  improvements  in  the  manufartnre  of  raw 
and  refined  sugar.    June  12 ;  six  mouths. 

George  Pate  Cooper,  of  Suffolk-street,  Pall-mall 
East,  tailor,  for  certain  improvements  in  fhstenings 
for  garments.    June  12;  six  months. 

Thomas  Reitell,  of  Kennington,  Surrey,  watch 
msnufacturer,  foe  certain  improvements  in  the 
construction  of  lamps  and  burners.  June  17 ;  six 
months. 

James  Norton,  of  Ludgate^iill,  merchant,  for 
IropToveroents  in  apparatus  for  asecrtaining  and 
registering  the  mileage  run  by  public  vehicles 
during  a  ^ven  period ;  also  the  number  of  penons 
who  have  entered  in,  or  upon,  or  are  travelling  In 
public  vehicles;  part  of  which  improvements  Is 
applicable  to  public  buildings  and  other  pIsces 
where  tolls  are  taken.    June  17 ;  six  months. 


WBBKLY  LIST  OF  DBSIttNB  FOR  AmTICLBS   OF   UTILITT   ABOISTUBD. 

Date  of     No.  In 
Registra-  the  Re- 

tlon.     gister.    Proprietors'  Names.  Addresses.  Subjects  of  Design. 

June  9      S291      J.J.Bali..... Wenlock-road,  City-road Disengaging  apparatus  for 

lowering  tKiats. 

10     S292     J.Cooper Towerhead,  near  Somerset. Compound  geometric  and 

spiral  chuck  for  a  lathe. 

„      8293      E.  Bull Halifax    .» m.  High  -  pressure  valve   or 

stop-ooek,  forgas,  water, 
or  other  fluids. 
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^▲SIETTB'S  DIMCT'AOTIQK   8TB4.M  8U0TI0M  WKXff  fO^  TVP  TBimLi.T|p]r 

OV   COAI.  PITS. 

FuLXNe,  in  eommMi  with  the  pablie  geaepftllyi  dismt^dat  the  frequent  oeearresee 
of  ezploeions  io  eeal  mines,  end  the  eensequent  dreadfui  loss  of  life,  and  having 
understood  that  the  highly  distinguished  James  Nasmyth  had  invented  an  efficient 
apparatus  for  the  ventilation  of  mines,  I  requested  information  on  the  subject,  and 
have  in  oonsequenee  been  assured  that  Nasmvth's  ''  Direet*aetion  Bteam  suction 
Fan,  for  the  better  Ventilation  of  Coal  Fits^*'  Is  new  in  sueoeasful  action  in  one  of 
Earl  Fitswilliam's  coal  mines. 

The  Davy  Lamp  has  been  considered  $b  affording  effectual  security  against  the 
explosion  or  fire-oamp ;  and  so  this  scien|iflc  discovery  would  do  irers  It  possible  to 
prevent  abuse  of  the  tamp,  the  delicate  wire  gapse  that  surroundf  ((  being  a  com- 
plete defence  against  the  ignition  ^f  the  gps.  Unfortunatelv  that  giwe  is  not  proof 
against  rough  usage  by  coarss  hands,  and  when  brpken  through,  |ts  preservative 
power  is  lost.  But  it  is  not  only  lu^idental  damage  to  which  it  is  liable,  for  it  is  said 
to  be  often  destroyed  by  pierqing  the  game  in  Ilghtfng  tobacco,  ainl  ftill  more  fre- 
quently that  the  lamp  is  opened  tor  the  purpose  of  (t^  giving  a  better  Ught,  so  that, 
when  the  surrounding  air  is  fyolf  an  explosiop  is  the  consequenMf  hurling  into 
eternity  all  within  its  reach. 

Now  the  object  ^llM  dtfeetaMtio^  ste«ip  fip  is  to  pmmB90  ihs  pan§$  of  explosion, 
instead  of  attemptjpg  to  gnard  agaipst  i|  in  a  eombuslible  atmofpheine — that  is,  by 
the  fan,  to  insure  p^nect  veqtiUtion  at  atj  tipies  throughout  the  WI19I0  of  the  mine ; 
and,  farther,  to  reader  tbit  ventilation  wl)i||ly  independeiit  of  thf  too  pften  reckless 
miner.  This  de^Jl$ratifm  is  obtained  by  jpUcing  the  whole  appaf^tve  fibooegrmmd, 
where  it  is  opei|  to  Iwspeetieny  md  iui4#r  &$  Mn  and  guidanee  of  persons  who  can 
have  no  other  inteffsft  dun  m^  of  OMWinff  th«  fM  CO  lia  Ite  duty  cAetutHy. 

Having  been  fsfoured  with  a  sketch  of  the  direp^aetieo  steam  unction  fan,  I  now 
forward  the  same,  It  will  bo  seen  from  |be  engravings  that  the  steam  epgine  is  in 
direct  connection  wfth  the  fan-spindle,  tbo  erank  of  the  engine  being  fi^ed  to  one 
end  of  the  fan-axlo  and  the  engino  beloVf  By  ib'w  arrangement|  oU  intermediate 
agents  for  the  tranopaission  of  tb9  power  of  the  engino  to  the  fan  §we  diapen^  with, 
the  whole  rendered  most  eimple  an4  compact,  and  hiffh)y  effiotent.  as  experience 
has  now  fully  provod.  Tho  foul  ftir  is  conveyed  froon  the  up-cM  OPAft  to  the  fan 
by  a  tunnel  T,  whiph  divides  ipfo  two  side  passages^  pne  on  sfch  9U0  of  thjp  fan,  as 
marked  S  S,  they  l^rminating  in  a  circular  aper^re  oqual  in  (liapiM#r  to  half  Uiat 
of  the  fan-wheel  or  tr^ck  of  tho  blades ;  this  action  io  so  simple  «n4  ffllf  efident  as 
scarcely  to  require  ony  further  desoription.  The  ($n  being  f et  in  pMi4  motion — say 
300  to  400  revolu|ioof  per  niinute,  as  may  be  refuired— |||e  OMtftAig^l  Oi^ion 
induced  on  the  air  irithin  the  fon-case  occasions  this  oir  to  be  flfwiM  forlh  fal  the 
manner  indicated  ky  (b^  »rroo9  in  ^g-  h  namely^  B»r)y  jj)  fo^  liooo.  wbilP  a 
partial  vacuum  io  sotablished  about  the  centre  part  of  the  fan,  to  supply  wiiieb  the 
foul  air  rushes  op  by  the  side  piBwm  SSiu  yplujDt  equal  |o  tbftt  wmh  the  ipn- 
trifogol  ootiM  m  ibe  fan  flings  Mk,    Tk$  f tfilMM  of  »r  which  OM  ill  tWi  W^  be 

drawn  om  fnw  tny  viQe  or  cooMi  bif  !•  bi  MinoMy  witn^ S8e4  ort  it  mh  b*  4uly 
credited  i  md  wbMi  tbat  is  t^kon  »  ^m^imiAm  wilb  the  greot  4mfMif»  iM»piet- 
ness,  oiloion#y,  tmi  manageablenow  of  ibi  aMtnliiSy  «»d  cbot  mm  wm  ihd  f  Mt 

economy  6f  AMf^f^ing  to  the  4iroo^  «WI#r  m  whh^  tbe  forfe  oftbo  HfMI  i§  WMle 
to  atlofn  tb»  PMMJIinod  object,  tlpii  arrOMNPepI  of  |ao  for  venlilatJM  fOfnofOi  i|  frill 
be  ''bir4 1«  hPoT"  F-r— 

II  mm  b$  fblirf #^  t^at  th^re  i»  no  outward  or  circumferenoo  Hm  99  W9§f  to 
this  tei^  irbMl  Hffmn  t^  be  (piite  0  novel  arrangemf nt,  or  «|  |ooil  io  MOttfiiT  to 
this  An  for  ^mmmm  purpose ;  this  is  ai^oded  witb  jBucb  OiMMVf  9f  pi#'#r«  by 
reasMn  of  lb«  fmUiAf  ff^e  egr«M  09  afforded  for  th^  Aingijpf  iNntb  «f  Ai  fetfl  air 
as  quiolUy  00  i«  OM  flMl  isio  ti^e  centre  of  the  Urn. 

It  must  fiifibor  b#«bo^fMi  ib#t,  9Ufpo»mg  m  ^2pMM  mM  ffmtMf  Utm  pl«oe 

in  a  mine  proridod  »i«b  lbl#  opptriMf,  U  b^Of  m  tfcl  MIfAlM  #f  Ifcr  mam,  by 
means  of  it  tkun  po»«r  io  ob«oin«(4  of  UmmH  rO'rM»lMM9«|  «l»4  ibiNi^  m  affording 
immediate  succour  to  S4tfb  ualortOAOIOi  9$  might  bom  inetifed  to  some  safe  noolL 
where  lito  biMl  been  preserved. 


B  oiuoi-i/moif  KUH  sconoH  nx. 
Bl.  2. 


It  ia  hi^h  time  thit  tome  energetic  moTenieat  ihouU  b«  pud*  to  •met  luch 
who1ra*le  deitruclion  of  life  ■•  late  psplMloiu  have  oecMioned,  and  ihii  bj  Ufikinr 
■t  ilie  real  of  the  evil,  and  earrjing  US' cxploai*e  gH  fwter  tbu  it  bat  brtn  eTol*(d 
under  an;  cuciumunocs  hiiherw  neonled. 

H.S.B. 
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CHE   **  0HU8AH"   BTBAXBB. 


gUPPLY  or  WATBK  TO  TRK  ICBTBOPOLIB. 

Sir,— There  ii  a  general  impreMion 
among  Engliahmen  against  meddlesome 
legislation.  This  arises  from  a  con- 
sciousness that  we  are  men  of  business, 
and  can  manage  onr  own  affairs.  Pari- 
sians, on  the  contrary,  lilie  their  mi- 
nutest interests  to  be  protected  bj  the 
state;  no  goyemment  pleases  them  so 
well  as  that  which  touches  everything.  I 
was  told  in  Paris,  a  short  time  ago,  that 
a  Frenchman  could  not  wash  his  bands 
comfortably  with  a  piece  of  soap  which 
had  not  enjoyed  the  guardianship  of  the 
government.  This,  likewise,  must  be 
traced  to  the  national  character  with  re- 
gard to  business.  They  love  pleasure 
supremely,  and  distrust  themselves  in 
serious  concerns.  Notwithstanding  this 
obvious  difference,  however,  in  the  dis- 
positions of  the  people,  requiring  a  cor- 
responding difference  of  legislative  treat* 
ment,  our  gofemment  goes  on,  year 
after  year,  imitating  French  centralisa- 
tion and  French  interference,  just  as  if 
there  were  the  same  individual  incom- 
petency on  this  side  of  the  Channel  as 
on  that. 

There  is  now  passing  through  the 
House— or  it  may  have  already  passed, 
I  know  not — a  Bill  for  regulating  and 
improving  the  supply  of  water  to  the 
inhabitants  of  the  metropolis.  Now  it 
is  very  desirable,  no  doubt,  to  keep  peo- 
ple honest — to  compel  monopolists,  free 
from  the  wholesome  influence  of  compe- 
tition, to  consider  something  beside  their 
own  narrow  view  of  their  own  interest ; 
but  it  is  ouite  another  matter  to  dictate 
the  details  of  the  mode  in  which  the 
beneficial  object  is  to  be  accomplished. 
"  All  Englishmen  whatever  detest  ex- 
traordinary interference."— (The  Times, 
21st  inst.) 

Within  three  years  from  the  passing 
of  this  Bill,  all  Water  Companies  will  be 
compelled  to  make  the  supply  '*  what  is 
called  constant.*'  Is  it  possible  that  any 
practical  man  can  have  thought  for  one 
moment  on  this  absurdity?  Why,  the 
thing  is  literally  an  impossibility !  The 
frequent  repairs  of  individual  supply- 
pipes  will  render  it  frequently  necessary 
to  stop  the  supply  of  ail.  The  mains, 
too,  as  we  frequently  see  in  our  streets, 
will  burst  occasionally,  and  what  is  to  be 
done  while  these  are  being  repaired,  if 
people  have  no  cisterns  P  Suppose  a 
supply-pipe  bursts ;  the  tenant  sends  for 


the  landlord — ^the  Undlord  sends  for  tlie 
plumber.  He  can  do  nothing  while  the 
water  is  on,  and  what  are  all  the  neigh- 
bours to  do  when  it  is  turned  off?  But 
it  must  be  turned  off  before  he  can 
begin,  and  every  house  on  that  main 
must  be  without  water  till  he  has  done. 
At  present,  all  supply-pipes  which  have 
a  fall  to  the  main,  empty  themselves 
when  the  water  is  turned  off;  and  this  is 
the  reason  that  these  pipes,  although 
exposed  to  the  frost,  do  not  burst ;  but 
when  they  are  kept  fiill,  how  many  of 
them  will  be  found  to  have  burst  after  a 
sharp  frost!  Surely,  Sir,  during  a 
hard  winter,  the  supply  will  be  rather 
tnconstant. 

Under  tbe  present  arrangement,  if  a 
cistern  is  out  of  repair,  or  the  supply  to 
a  house  is  otherwise  interrupted,  a 
neighbour  is  applied  to  for  a  few  psilfulls 
of  water ;  but  when  all  are  served  from 
the  same  cistern— that  is,  the  reservoir 
— what  is  to  be  done  ?  When  there  is 
no  water  at  my  tap,  I  shall  know  there 
is  none  at  my  neighbour's. 

It  is  obvious  that  the  supplv  cannot 
be,  plVactically,  amstant,  ana  therefore 
that  there  must  be  cisterns  ;  and  if  there 
must  be  cisterns,  what  need  is  there  to 
compel  the  companies  to  make  the  sup- 
ply '*  what  is  called  constant  ?*' 

But  even  theoretically,  although  the 
idea  is  pretty,  what  advantage  is  to  be 
gained  beyond  the  saving  of  a  few  cis- 
terns P  Is  it  worth  while  to  Incur  such 
practical  difficulties  for  the  sake  of  a 
little  satisfaction  to  a  few  centralisation- 
ists  in  realising  the  idea  of  unity  P  The 
first  winter  will  dispel  the  iliusion,  and 
make  every  man  prefer  the  certainty 
of  a  little  stare  in  bis  own  house,  to  an 
intermittent  supply  (''  called  constant") 
from  a  reservoir;  and  therefore  the 
great  evil  of  cisterns  and  water-butts  will 
not  be  removed  by  this  condescending 
interference  of  the  Legislature. 

I  am,  Sir,  yours,  &c., 

A  LdNDLOftD. 


TBI    *'0BUSAN"    STIAMBK. 

The  Chusan—hxiWi  by  Messrs.  Mil- 
ler, Ravenhill,  and  Salkeld,  engineers, 
or  Blackwall,  and  Glasshouse-fields,  Rat- 
cliff,  London,  for  the  Peninsular  and 
Oriental  Company  —  is  the  first  ves- 
sel turned  ofi^  the  stocks  at  Uie  new 
building  establishment  of  that  firm  at 


THE   FIBE  ANNXHTIiATOB. 


505 


Low  Water,  near  Newcastle-on-Tyne. 
She  was  tried  under  steam  for  the  first 
time  at  the  Lower  Hope,  on  the  Thames, 
March  dlst,  1852. 

Taking  into  consideration  the  amount 
of  power  used,  together  with  all  the 
other  circumstances  of  the  size  of  the 
▼essel,  &e.,  the  result,  as  regards  speed, 
may  be  considered  so  satisfactory  as  to 
be  interesting  to  many  of  our  readers, 
'  and  we  have  therefore  taken  some  pains 
to  obtain  the  following  information  from 
an  authentic  source.  The  engines  being 
applied  to  give  motion,  not  to  paddle- 
wheels,  but  to  a  screw,  are  applied  to  ii 
direci — that  is,  without  the  intervention 
of  wheel  and  pinion,  and.  In  conse- 
quence, move  at  the  unusual  speed  for 
marine  condensing  engines,  with  air- 
pumps  attached,  of  75  to  84  strokes  per 
minute;  yet,  notwithstanding  this  hiffh 
rate  of  speed  in  all  their  trials  on  the 
Thames,  on  the  passage  of  the  vessel 
to  Southampton,  and  afterwards,  they 
worked  without  that  heatinff  so  common 
with  the  most  carefully-made  engines  on 
first  trials,  or  the  smallest  inconvenience 
of  any  kind.  Much  of  this,  indepen- 
dently of  the  accuracy  of  the  ac^ust- 
ments  and  workmanship,  may  be  attri- 
buted to  the  use  of  soft  metal  bearings 
and  vulcanized  India-rubber  valves,  both 
of  which  have  been  introduced  wherever 
practicable  in  the  engines  supplied  to 
this  vessel. 

The  first  trial  of  the  Chusan  was 
made  at  the  Lower  Hope,  in  the  Thames, 
on  Wednesday,  March  dlst,  1B52,  when 
the  following  results,  as  relates  to  the 
speed  of  the  vessel,  were  obtained : 

Ittrun  4'  5^'- 12040 
2ad  do  6'  55''-  8  675-10*357 
3rd  do  5'  17''-ll'356»10  015 
4th  do  6'  45''=-  8*889 -10-122 
5th  do  5'  40^'- 10*588-  9*738 
6th  do  6'  29^'-  9-254»  9*921 


5)  50*153 


10*030  knoU. 


and  10*030  —  11*618  statute  miles  per  hour. 

The  screw  used  on  this  trial  had  two 
blades,  like  those  used  in  all  the  Admi- 
ralty vessels  I  its  pitch  was  15  feet  6  ins., 
and  the  diameter  was  9  feet  8  ins.,  and 
the  mean  number  of  revolutions  it  made 
during  the  six  runs  was  84. 

The  trial  of  speed,  the  particulars  of 
which  are  reeorded  above  of  the  CkuMon, 


was  made,  as  has  been  stated,  with  a 
screw  with  two  blades,  and  the  experi- 
ment was  made  under  very  suitable  cir- 
cumstances as  regards  weattier,  and  with 
a  sufficient  number  of  runs  to  insure  a 
correct  average. 

A  trial  was  made  again  with  a  screw 
with  three  blades  on  the  16th  April,  but 
under  adverse  circumstances  as  regards 
weather,  and  without  a  sufficient  number 
of  runs  having  been  made  to  determine 
with  precision  the  speed ;  but  it  appeared 
on  four  runs  to  have  averaged  9*31  knots, 
the  average  number  of  turns  of  the  screw 
being  75. 

On  her  passage  to  Southampton  from 
London,  the  run  as  far  as  Spithead  was 
made  at  the  rate  of  lOi  knots  per  hour, 
also  with  the  screw  with  three  blades. 

Another  trial  was  made  in  Stokes's  Bay 
of  four  runs,  again  with  a  screw  of  three 
blades,  when  a  speed  of  about  9*66  knots 
was  obtained. 

The  dimensions  of  the  vessel  are  as 
follows : 

Length 195  feet. 

Breadth 28  do. 

and  she  is  capable  of  carrying  450  tons 
of  cargo,  besides  coals,  and  passengers, 
and  machinery.     She  measures  725  tons. 

The  engines  have  cylinders — two  of 
39  Inches  diameter,  each  with  a  stroke 
of  2  feet ;  and  the  pressure  of  steam  in 
the  boiler  was  10  lbs.  per  square  inch 
above  the  pressure  of  the  atmosphere 
when  the  trials  were  made.  The  engines 
are  of  an  exceedingly  compact  construc- 
tion, and  occupy  a  very  small  space  in 
the  vessel. 

The  Chusan  (the  pioneer  of  the  Aus- 
tralian mail  service)  took  her  departure 
from  Southampton  for  Sydney,  on  Satur- 
day, May  15th. 


THK  ViaZ   AMNIHUiiLTOm. 

Sir,— In  your  last  week's  Number  is 
a  letter  from  an  **  Old  Fireman*'  com- 
menting upon  a  most  ridiculous  report 
by  a  captain  of  a  ship,  of  the  wonderful 
effects  of  the  **  Fire  Annihilator*'  when 
applied  to  extinguish  a  fire  in  the  long 
boat.  It  is  not  my  purpose  here  to 
reargue  the  much-vexed  question,  of 
whether  this  invention  is  as  efficacious 
as  water  in  its  power  over  the  element 
'^flre,'*  but  simply  to  draw  attention  to 
the  point  where  I  think  the  ''Fire  An- 
nihilator  Company"  are  in  errari  and 
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that  if,  in  •ndemvouring  to  pash  the 
merits  of  the  inTetition  too  far;  thej 
should  have  confined  themselves  to  the 
spheres  in  which  their  aoparatus  is  reall j 
good  and  useful ;  namelj,  in  dwelling- 
houses  and  warehouses  (especially  those 
built  in  oompartmentB,  as  required  by 
the  Building  Act),  in  the  holds  of  ships 
and  other  places,  where  no  immediate 
currents  of  air  are  likely  to  interfere 
with  its  operations  if  applied  at  the 
moment  of  an  outbreak  of  fire.  Take 
the  ease  of  a  careless  person  having 
ignited  the  hangings  of  a  bedroom  in  a 

{private  house,  with  one  of  the  annihi- 
ators  on  the  landing,  with  plain  direc- 
tions attached,  to  place  it  in  tne  chamber 
and  ihut  the  door,  thtre  can  be  no  doubt 
of  its  efl^ting  the  object  for  which  it  is 
designed ;  beyond  this  **  example"  taken 
and  applied,  as  I  have  stated,  in  houses, 
warehouses  or  ships,  all  the  rest  is  puff, 
and  will  only  bring  the  invention  into 
ridicule. 

I  will  only  further  add,  thst  I  have  do 
interest  in  what  I  have  written  beyond 
wishing  well  to  any  thing  that  will  en- 
able as  to  cope  with  such  an  enemy  as 
Are,  and  I  know  that,  under  the  circum- 
stances above  stated,  this  will. 
t  am,  Sir,  your  constant  Reader, 

COMMOM   SkNSB. 

Lcodoo,  Joae  18,  ISSS. 


SIA   SAMtTBL   BBNTHAM    THE    ORIttlNATOB 
OF  THl   BLOCK   UACHlNBRT. 

In  addition  to  the  valuable  testimony 
which  Professor  Willis  has  afforded 
in  his  Lecture  (see  ante  page  267), 
may  be  adduced  that  of  a  gentleman 
conspicuous  amongst  the  brilliant  me- 
chanical and  scientific  luminaries  of  the 
present  day,  who,  in  a  recent  letter 
thus  expresses  hioeelf  < 

**  Many  were  the  opportunities  I  had 
the  great  good  fbHoDe  to  etojoy  in  listen- 
ing to  the  Rivlti  of  ihe  truly  origtual, 
maaferly,  awl  systematic  mind  of  Sir 
SamaeK  as  I  Iwd  the  happiaeas  to  be  pre- 
sent en  the  «ccasion  of  hit  frequent  visits 
to  his  dear  fHend«  Mamlslay,  while  boay 
ja  his  little  mccbanioal  paradise  of  a  mc- 
ohanieal  workabop,  in  which  I  spent  two 
of  the  oMOt  deiigtitfttl  aad  valnable  years 
af  my  Hfe  as  his  private  workman,,  there 
dnakiag  in  maay  a  diacassion  whea  busy 
at  my  viaa,  while  thaae  two  gloriotis 
fMhara«f  asadcn  ttethaaism  held  high 
an  te  (an  aad  Mura  «r 


chsnieal  history.  Msny  such  discnsaioiia 
I  have  been  present  at,  in  which  the  hta* 
tory  of  that  most  important  system  of 
mechanism,  the  Portsmouth  Block  Ma« 
chinery,  was  gone  over.  Now  I  wiah  I 
had  had  the  power  to  have  take  down  even 
the  substance  of  such  conversational  as  it 
would,  indeed,  have  furnished  some  very 
important  pages  in  the  history  of  me- 
chanism, but  the  general  impression  is 
yet  most  distinct  in  my  memory  that 
Maudslay  always  gave  to  Sir  Samuel  the 
full  and  true  credit  of  being  ihe  origm- 
aior  of  the  block  machinery.  As  to  some 
of  the  mechanical  details,  due  and  suit- 
able credit  was  given  to  Brunei,  to 
Maudslay  himself,  as  well  as  to  others 
who  had  contributed  any  hinta  on  de- 
tail contrivances  in  the  system  of  ma- 
chinery in  question.** 

On  noticing  in  the  same  letter  that  the 
unreasonable  demands  of  skilled  work- 
men had  led  to  the  introduction  of  ma- 
chines to  supersede  the  need  of  handi- 
craft skill,  there  is  this  passage :  '  What 
wonders  have  in  this  respect  been  per- 
formed in  engineering  mechanism  by  the 
slide-rest^  or,  ss  I  term  it,  the  slide  ^yria- 
ciple — one  of  the  most  beautiful  and 
marked  features  of  Sir  Samuel's  block 
machinery,  that  is,  the  grasping  of  the 
tool  by  an  unfeeling,  unflinching,  iron 
hand,  and  suidioff  cr  constrainme  its 
movements  m  a  definite  direction  oy  a 
slide  or  guide.  It  is  simply  h^  the  ex- 
tended application  of  such  principles  that 
we  deal  now  with  masses  of  obdurate 
metal  with  as  much  ease,  and  even  greater 
precision,  than  were  they  little  pieeea  of 
wood.  Planing,  slotting,  paring,  and 
shaping  with  a  degree  of  truth  and  geo- 
metrical accuracy  idch  u  would  make 
old  Archimedes  or  Xudld't  month 
water." 

'*  I  may  say  that  Sir  Samuel  Bentham 
was  the  first  who  treated  a  mechanical 
subject  in  a  philosophical  spirit,  and,  by 
his  high  powers  of  generalisation,  setting 
forth  paiMciPi.B8  which  are  now  work- 
ing aerftot  bonders  for  mankind.  Nearly 
all  the  feats  which  we  can  now,  and  are 
now  performing  in  the  (reatmenl  of  ma- 
teriafa,  nt^y  be  tretced  back  to  the  bUdt 
WMtehinery  cimtrinamtee*  It  ia  this  which 
causes  us  now  to  look  upon  this  aeries  of 
machinery  with  a  moat  affeotioaate  in- 
terest, aad  It  is  only  want  of  thought  and 
knowledge  that  preveata  others  from 
Tiawi^g  them  and  their  aothar  in  the 
Sghl.    I  tnuit  tha^  bstvaes  Bra- 
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feMor  Willis  and  your  own  writings,  that 
tbe  veil  which  Sir  Samuers  generosity 
and  disinterestednesB  has  allowed  to  eover 
their  history,  will  be  so  fkr  remofcd  at 
to  let  these  desirable  machines,  and  their 
legitimate  descendants,  come  forth 
their  true  light  before  the  world." 


m 


FAaABOLIO  paOPlLLERS.  — PiaSSON'S 
C0NDBN8BR. 

A  Tety  fiae  screw  iteanship*  named  the 
AlUOnm,  boilt  in  Philadalphia,  hu  cona  to 
our  wttersi  and  become  a  New  York  ship. 
On  Wednesday,  iMt  wcsk»  she  mtds  a  trip 
down  oar  bay,  with  a  nnmbar  of   invited 
gaetts>  end  we  were  happy  to  form  a  ptrt  of 
the  company.     Tbl*  ▼•ssel  is  a  beaatiful 
erafti  and  has  many  new  points  about  her 
worthy  of  oonsideratiott.      The  Atbatrou 
WM  designed    end  oonatraeted   under  the 
•uperintendence  of  her  owner,  Ambroie  W. 
Thompson,  Bsq.%  of  PhUadclphU»  and  she 
does  credit  to  bis  inTcnthe  ^oalities.    She 
formerly  belengvd  to  the  line  of  steameia 
nmnifig  between  the  cities  of  Philadelpbia 
end  Chnrieston«  bat  the  Une  has  been  dis- 
continned  for  want  of  baaiacss^    She  baa  a 
propelleri  afitied  •*  Thompson's  Paimbollc 
PtopeUer."*     It  is  geaiad  to  make  nearly 
two  rarelBtioDS  for  one  stroke  of  ^e  engine 
The  Boraw  le  of  an  txp^'dimg  pitch.    The 
speed  on  the  trip  was  at  the  rate  of  abont  12 
miles  per  hoan  She  is  Atted  with  the  patent 
«i<Hideneer  inTcnted  by  J.  P.  Pirseon,  C.B.,t 
of  this  eity^and  to  this  apparataa  for  mmnne 
steamers  we  woald  desire  to  du<ct  pnblie 
etteatf on«    There  is  a  great  loss  of  fnoi  and 
n  great  wear  of  boilers,  by  tbe  use  of  the 
salt  water,  Which  is  employed  by  all  oar 
steamebipa.    When  the  water  in  the  boUera 
is  satnra«ed  to  a  oertsin  degrea,  the  brine 
has  to  be  ran  off  i  tbk  inTolvcs  a  great  loss 
of  heat.     la  the  coarse  of  time  serious  ia- 
ernslatione  gather  in  the  inside,  and  this 
involTcs  a  loss  of  beat  also,  as  tbe  scale  is  a 
noa*condne*or.    The  incrnstations  have  to 
be  removed  every  voyage,  aad  the  boilers 
cleaned    oat,    aad    this    involves    another 
heavy  eziiense.     If   pare  water  coold  be 
employed  at  sea,  ^  the  beat  which  escapes 
with  the  biiee,  aad  all  the  evils  and  tron. 
bles  of  incrustations  woald   be  saved  and 
femedied*    Bat  how  can  this  be  done  ?    To 
carry  fresh  water  for  a  voyage  woald  rcqnbre 
huge  tanks ;  in  f»ct,  tha  vessel  could  not 
carry  enough  to  sf  rve  for  one  voyage  of  a 
few  days.    If  we  consider  that  all  the  water 
employed  goes  into  siaam,  and  this  stesm, 
when  cosdenasdt  la  pare    water,  whether 

•  In  what  reepcct  dMS  his  differ  tram  HodgM»'a 
^n«^»^.tdl.%.,*.^t. 


made  from  salt  or  fresh  water,  the  reflection 
nrises, — why  not  condense  tbe  steam,  snd 
use  it  over  again  for  boiler  feed  ?    To  do 
this,  salt  water  would  have  to  be  used  for 
coodensing,  and  it  must  be  applied  to  tbe 
outside  of  the  condenser,  to  cool  the  steam 
by  radiation.    This  is  the  principle  of  this 
eottdeaser  for  sea  steamers.    The  principle 
is  not  new ;  but  the  menner  of  making  it 
effective  and  profitable,  as  invented  by  Mr. 
Pirsson,  is ;  and  the  saring  of  fuel,  by  its 
use,  is  over  16  per  cent,  of  coal.    This  has 
been  fairly  tested  In  the  Albairo99  dur- 
ing  the  past  year,  in  her  passage  to  and 
from  Charleston.    Tbe  condenser  is  very 
compact,  and  does  not  occupy  much  room, 
and  we  cannot  but  desire  that  the  owners  oi 
steam- ships  would  examine  it  with  candour. 
We  cannot  describe  its  peculiar  difiierence 
from  that  of  Hairs,  &c. ;  we  have  not  room 
to  do  so,  and,  besides,  every  apparatus  must 
be  judged  by  its  practical  working— the  only 
test  of  its  ntilitj  and  economy.    Theia  can 
be  no  doubt  but  an  apparatus  of  this  kind  Is 
much  to  be  desired ;  the  only  questions  tO 
be  settled  are  thoae   of  its  economy  and 
working  qualities ;  and  upon  the  testimohy 
of  Mr.  Thompson,  tbe  Atbuiroit  has  re- 
solved these  questions  in  Isvour  of  a  saving 
of  16  per  cent,  of  fbel,  and  the  preYcn- 
tion  of  all  incrustations ;  the  whole  economy 
csnnot  be  less  than  25  per  cent ;  this  is  a 
great  gain.'5cte»ft^  Amerietm,  /KM  2. 

Tfi)t  POftTLAWn  nRBAkWAVtca. 
A  very  interesting  and"  novel  engineering 
operation  is  in  progress  at  the  breakwater 
now  in  course  of  construction  at  this  place, 
which  is  nothing  less  than  the  building  of  n* 
bridge  across,  or  rsther  into,  the  sea.     tn 
order  to  render  the  necessity  for  this  intelli- 
gible, it  Will  he  better  to  describe  the  general 
design  of  the  breakwater.    This  is  intended 
to  consist  of  two  separate  portions — the  oAe 
extending  f^om  the  shore  into  the  sea  abont 
1,900  feet,  in  an  east- north-east  direction; 
and  the  other  about  6,000  feet  in  length, 
and  isolated,  the  nearest  point  of  which  Will 
ultimately  be  400  feet  from  the  inner  por< 
lion.  Doling  tbe  progress  of  the  Works^  aoA 
until  the  pier-heads  forming  the  ends  of 
these  artos  are  built,  the  necessary  space  for 
constructing  them,  and    other  contingent 
causes,  will  prevent  the  rough  utollnished 
portion  of  the  two  arms  spproachhtg  WftaTcr 
to  each  Other  than  frOm  800  to  1,000  feet. 
The  stone  With  which  the  brcskwaier  Is 
formed  is  quarried  by  conricts ;  bttt  tbe  ga- 
neral  execution  of  the  same,  reqniriag  too 
much  mechanical  knowledge  for  snch  a  tlaA 
of  men,  Is  under  contract.    The  stone  (^ 
admixture  of  rough  large  blocks,  from  Mx 
tons  and  under,  mUftwith  a  saffldent  qnaa. 
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titj  of  smill  ribbl«  to  till  the  iotereticet)  ig 
tipped  into  the  sea  from  railway  wagons 
(withoot  any  attempt  at  regularity,  with  the 
exception  of  a  dae  regard  to  a  proper  pro- 
portion of  sixes) ,  trains  of  which  are  hauled 
along  the  breakwater  by  locomottTe  engines. 
This  mode  of  depositing  the  material  reoders 
its  execution  very  cheap ;  and  it  is  princi- 
pally with  a  Tiew  of  adopting  this  manner  of 
construction  on  the  outer  breakwater  that 
the  bridge  aboTc  alladed  to  becomes  neces- 
sary.   This  is  of  course  a  timber  structure, 
and,  although  only  for  what  may  be  called  a 
temporary  purpose,  is  necessarily,  both  from 
its  position  and  from  the  length  of  time  it 
will  have  to  remain,  erected  in  a  manner 
which  would  ordinarily  be  called  permanent. 
The  general  depth  of  water  at  low  water  is 
about  57  feet,  and  the  roadway  being  25  feet 
above  this  level,  it  follows  that  the  piles  sup- 
porting it  must  be  about  80  feet  in  length 
or  height,  and,  as  single  timbers  would  be 
manifestly  not  obtainable,  they  are  made 
like  the  masts  of  vessels,  each  weighing 
(when  prepared  with  the  necessary  iron- 
work connected  with  it)  about  seven  tons. 
The  mode  of  fixing  these  in  the  ground  is 
ingenious.     They  are  shod  with  cast-iron 
shoes  of  Mitchell's  patent,  having  a  thread 
or  worm  upon  them  of  a  large  pitch,  which 
are  screwed  into  the  clay  or  shale  by  means 
of  a  capstan  head,  and  bars  fixed  on  the 
bead  of  the  piles.     Each  pile  is  supported 
in  an  upright  position  by  very  strong  guys 
or  stay  rods,  and  upon  these  piles,  which 
are  in  rows,  30  feet  apart,  the  necessary 
superstructure  for  carrying  three  lines  of 
railway  and  a  horse-track  is  fixed,  making  a 
« bridge  of  about  80  feet  wide.    A  visit  to 
these  works  would  well  repay  any  one  who 
is  interested  in  these  matters,  both  from  the 
magnitude  of  the  work  and  the  speed  with 
which  it  is  executed,  the  total  length  of  1,000 
feet  only  taking  about  four  months  to  do. 
The  harbour  of  refuge  at  Portland  is  the 
largest  now  being  constructed,  under  the  re- 
commendation of  the  Harbour  Commission- 
ers, appointed  some  few  years  back,  and 
the  works  have  been  carried  forward  with 
great  spirit.  The  breakwater  staging  is  now 
approaching  half-a-mile  in  length  from  the 
shore,  and  the  part  filled  up  with  stone  al- 
ready affords  very  oonsiderable  shelter  in 
the  anchorage,  the  advantages  of  which  are 
beginning  to  be  felt  by  the  masters  of  ves- 
sels, foreign  as  well  as  British.    The  works 
are  being  constructed  for  the  Admiralty, 
under  the  superintendence  of  Mr.  James  M. 
Rendel,  F.R.S.,  engineer  in  chief,  and  Mr. 
John  Coode,  resident  engineer.     Mr.  J.  T. 
Leather  is  tiie  contractor  for  the  same«-~ 
Th4  Thiui, 


8HIPBt7ILDINO.— AMSaiOAN  CHALLKirO«S« 

[The  first  of  the  following  challengei  i^pecn  la 
the  SeUnt^  Awuriean  (New  York  poblkatloa), 
and  the  Mcood  haa  appewed  in  most  of  the  Lon- 
don newspapers.) 

'<  I  have  been  frequently  asked,  within  the 
last  week,  as  if  I  were  well  enough  assui«d 
of  the  speed  and  sailing  qualities  of  vessds 
built  on  my  model,  to  build  a  vessel  to  nee 
with  one  to  be  built  on  any  other  known 
model  from  which  any  vessel  has  heretofore 
been  oonstmeted  ? 

'*  In  answer  to  these  inquiries,  and  to 
gratify  the  interest  excited  in  the  public 
mind  in  this  country  and  in  Europe,  in  tela* 
tion  to  my  new  model  for  ocean  and  river 
vessels,  I  will  make  the  following  offer, 
which  will  be  held  ready  for  aeoeptanee  fbr 
one  month  from  the  first  day  of  Jane : 

"I  will  build  and  complete,  wiCfafai  the 
period  of  six  months  from  tiie  first  day  of 
June,  a  schooner-rigged  yacht  on  my  new 
model,  which  shall  be  one  hundred  Ibet  on 
deck,  and  when  completed  will  cost  about 
thirty  thousand  dollars ;  and  I  will  sail  her 
in  a  race  with  any  other  vessel  that  eaa  be 
built  within  that  period,  on  any  other  known 
modd  from  which  any  veasel  has  heietofora 
been  built ;  such  veseels  to  be  built  the  same 
length  on  dei^,  vis.,  one  hundred  feet.  And 
this  is  the  only  point  upon  w\dek  they  •i>«n 
be  controlled  in  dimensions,  eonstinetiott, 
^W^g*  or  Mils  (except  that  the  tumij  A^q 
be  buUt  of  wood).  And  I  will  mn  my 
yacht  in  a  race  with  any  veeael  eo  bailt  that 
may  be  matched  against  her,  alter  the  period 
of  six  months  from  the  first  day  of  Jane, 
1852,  at  any  time  and  plaoe,  and  under  any 
drcumstanoes  that  may  be  ohoeen  by  the 
other  parties,  whether  such  contest  be  upon 
the  river  or  ocean,  with  or  against  the  wind, 
in  a  heavy  or  light  breexe.  If  my  yadit  it 
beaten,  I  will  deliver  her,  with  all  her  ap- 
purtensnoes,  to  the  winner  of  the  nee  ee  a 
prise,  and  if  the  opposing  vessel  is  beaten, 
she  shall  be  delivered  to  me,  with  all  her 
appurtenances,  as  a  prise. 

"  I  will  give  them  the  further  advantage 
of  seeing  at  my  oflloe  a  lithograf^  drawing 
of  the  model,  rig,  and  sails  of  the  yadhtl 
propose  to  build  as  she  would  appear  upon 
the  water.      «  Respectfully, 

"  Dauvs  Datisov. 
'•374, Broadway,  New  York,  June Sth,  1861." 

Darius  Davison  and  Brother  have  forased 
an  aasodation  to  build  yachts  whieh  they 
warrant  to  beat  all  others. 

Mr.  Davison's  propositions  have  ciealad 
no  small  excitement  in  our  oity,  and  through- 
out the  country.  He  proposea  to  build  a 
steamboat  to  run  to  and  from  Albany  In  one 
day ;  also  a  steamship  to  beat  all  otheis  now 
in  existeaoe.  ■ 

«  The  Amerioin  Nav%ation  Club  dial* 
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lengei  the  shipbuilders  of  Great  Brirain  to  a 
ship  race,  with  cargo  oa  board,  from  a  port 
in  England  to  a  port  in  China,  and  bade. 
One  ship  to  be  entered  by  each  party,  and 
to  be  named  within  a  weciL  of  the  start. 

**  The  ships  to  be  modelled,  commanded, 
and  officered  entirely  by  citisens  of  the  Uni- 
ted States  and  Great  Britain  respectirely. 

*'  To  be  entitled  to  rank  A 1,  either  at  the 
American  offices  or  at  Lloyd's. 

*<  The  stakes  to  be  10,000/.  a  side,  satis- 
factorily secared  by  both  parties,  to  be  paid 
without  regard  to  accidents,  or  to  any  ex- 
ceptions; the  whole  amount  forfeited  by 
either  party  not  appearing. 

'*  Judges  to  be  mntoally  chosen. 

'*  Reasonable  time  to  be  given  after  notice 
of  acceptance  to  build  the  ships,  if  required, 
and  also  for  dischsrging  and  loading  cargo 
in  China. 

"  The  challenged  party  may  name. 

•'  The  siie  of  the  ships,  not  under  800  nor 
over  1,200  American  registered  tons. 

"  The  weight  and  measurement  which 
■ball  be  earring  each  way. 

"  The  allowance  for  short  weight  or  over 
sise. 

'*  Reference  may  be  made  to  Messrs. 
Baring,  Brothers,  and  Co.  for  further  parti- 
culars. "  Danibl  C.  Bacok, 

«  President." 


SPBOinOATIONB  OV  BNOLItB  PATBMT8   BK- 
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JUMB  24,  1852. 
Alfbbd  Vincent  Nbwton,  of  Chancery- 
lane,  mechanical  draughtsman.      For  im- 
prowmeuit  in  dyehtg  iwtiUfuMet.  Patent 
dated  December  10,  1851. 

Cteimf.— 1.  The  employment  of  conti« 
nuous  lines  of  contact-pressing  surfaces  for 
stopping  out  any  required  pattern  in  fabrics 
when  submitted  to  the  dyeing  process. 

2.  The  use  of  blocks  or  other  pressing 
surfaces  containing  ornamental  devioss  when 
applied  in  the  manner  and  for  the  purpose 
set  forth. 

Thomas  Mastbbs,  of  Regent-street, 
confectioner.  For  in^^ranfenunis  in  obtain-' 
kig  and  drawing  off  airated  and  othtr 
Hquidt,  and  in  ektarging  viOteU  wiik  gaswns 
jfiuidf,  applieabU  to  vuwUJbr  holding  tolid 
mattan,  and  alio  ai  a  futening  for  utenHlt 
and  apparatna,  and  in  Aotder$  for  dgart. 
Patent  dated  December  11,  1851. 

1.  The  improTements  specified  under  this 
patent  consist  in  a  mode  of  stoppering  or 
closing  bottles  for  conuiniag  serated  liquids, 
and  also  jar*  for  holding  solids,  by  the  em- 
ployment of  a  ring  of  mineralised  Indis- 
rubbrr  attached  to  a  stopper,  and  acted  on 
hj  a  screw  i^nd  nut  foriniog  part  yf  the  same* 


so  as  to  be  compressed  into  a  grooTC  or 
recess  formed  inside  of  the  neck  of  the  bottle 
or  jar,  and  thus  prodaoe  an  air-tight  joint. 
Another  improTement  in  stoppers  consista 
in  CO? ering  the  same  with  mineralised  India 
rubber,  which,  being  compressed  when  the 
stopper  u  introdttced  into  a  bottle  or  jar* 
produces  a  tight  joint. 

2.  The  patentee  describes  sundry  im- 
proTcments  in  apparatus  for  aerating  liquids 
and  for  drawing  off  aerated  liquids ;  also  in 
taps  for  general  purposes,  which  eonsist 
principally  of  Tsrious  modes  of  applying 
elastic  materials  in  constructing  the  same. 

3.  The  improTements  consist  of  a  mode 
of  prerenting  the  entrance  of  water  into, 
jelly  and  other  moulds  for  confectionary 
purposes  by  applying  a  band  of  mineralised 
India-rubber,  which  is  slipped  on  and 
allowed  to  contract  over  the  joint  formed  by 
the  meeting  of  the  cover  with  the  bottom  oif 
the  moulds. 

4.  The  patentee  describes  an  elastic  fas- 
tening for  keeping  the  brushes  of  knife- 
cleaning  machines  in  contact  with  eadi 
other. 

5.  The  **  improyemeots  In  holders  for 
cigars  "  consist  in  forming  mouth- pieces  to 
be  used  with  the  ssme  from  mineralised 
India-rubber,  which  is  stated  to  be  prefer- 
able to  the  Tulcanised  India-rubber  for  this 
purpose,  inasmuch  as  it  is  destitute  both  of 
the  unpleasant  taste  and  smell  which  dis- 
tinguish the  latter. 

Thomas  Twblls,  of  Nottingham*  mana« 
facturer.  For  certain  impro9ement»  in  the 
manu/aeture  of  looped  fdbriee.  Patent 
dated  December  15, 1851. 

The  improvements  claimed  under  this 
patent  comprehend, 

1.  The  manufacture  of  looped  fabrics  of 
a  varying  width  by  machinery  actuated  by 

power. 

2.  The  manufacture  of  looped  fabrics  by 
the  adaptation  of  separate  and  detached 
moveable  slides  to  which  the  needles  are 
fixed,  in  contradistinction  to  the  rigid  and 
arbitrary,  or  permanent  oombinationa  of 
needles  employed  in  the  brdinary  stocUpg 
frame. 

3.  The  use  of  a  double  tier  of  needles 
adapted  to  the  Fame  alides. 

4.  The  application  of  the  Jacquard  appa- 
ratus for  the  manufacture  of  looped  fabrics. 

John  Gbdob,  of  Wellington- street,  Strand. 
For  improvementi  in  tha  treatment  of  eer- 
tain  nUutaneet/or  the  production  of  ma^ 
nuree.  ( Being  a  communication.)  Patent 
dated  December  16,  1851. 

This  invention  consisu  in  the  production 
of  manures  bj  treating  stable-dung  alone 
or  mixed  with  straw,  leaves,  and  vegetable 
matters  with  a  solution  of  certsin  chemlesl 
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lubstances.    The  soliition  is  composed  hj  4.  A  system  or  mode  of  censing  ttie  rar- 

dissolfing  in  eleiren  gallons  of  water  lib.  of  face  warp  to  ha^e  the  external  appearanoe 

the  following  miztore  of  ingredients;  the  of  weft  shoots  passed  transversely  ncroH  tha 

proportions  of  which  however  may  be  va-  piece. 

ried : —                                       lbs.    oz.  5.  A  system  or  mode  of  prodncing  woreii 

Sulphate  of  ammonia    . .     8     12  fabrics  wherein  the  surface  warp  threads  are 

Sulphate  of  potash 16     10  bound  down  on  the  two  opposite  sides  of  the 

Sulphate  of  soda    19     10  foundation  threads,  and  beaten  up  to  form  a 

Sulphate  of  alumina  ....    25     —  firmer  cloth  with  a  full  or  solid  surface. 

Sulphate  (qy-.o^*  what  ?)..  25    —  6.  A  system  or  mode  of  forming  the  sbeda 

Sulphuric  acid    5     ^-  for  the  passage  of  the  weft,  by  elerating  and 

—  depressing  the  surface  warp  threada  above 

100  or  below  the  level,  and  on  each  side  alter- 

Seventy-seven  gallons  of  the  solution  will  nately,  of  the  foundation  threads,  the  zig-sagi 

be  suiBcifnt  for  treating  one  ton  of  dung.  so  formed    being  afterwards  beaten  up  by 

The  miztare  may  be  applied  in  the  open  air,  the  reed  to  form  a  solid  surrace. 

but  it  is  preferred  to  perform  the  operation  7.  A  system  or  mode  of  producing  woven 

in  the  stable,  as  there  is  then  less  chance  of  fabrics  by  cautiog  the  surface-warp  threada 

the  ammonia  volatilizing.     And  in  order  to  to  intersect  each  other, 

secure  as  large  a  portion  of  this  ingredient  8.  A  ay  stem  or  mode  of  manufacturing  or 

to  the  lower  strata  of  litter  and  dung,  the  producing  ornamental  fabrics  by  the  adap- 

floor  of  the  stable  should  be  made  to  retain  iation  of  cross- weaving  elongated   pattern 

the  urine  of  the  animals,  instead  of  allowing  anjrface  warp  threada,  to  contract  or  take  up 

it  to  run  to  waste.     The  stable-dung  thus  such  tl)rea<'s  in  the  loom, 

prepared  ia  laid  as  a  foundation  for  A  manure  9.  A  system  or  mode  of  taking  up  elon- 

heap  to  the  depth  of  about  12  inches,  over  gated    figures  printed    Upon    surface-warp 

Ms  large  a  surface  as  the  heap  ia  intended  to  threada  by  cross- weavinc. 

oofer;  a  layer  oi  straw  and  vegetable  mat-  ..  James  SdUTkR  and  Jam£s  Wortok,  of 

ter  to  the  depth  of  3  or  4  feet  is  then  piled  Birmingham.      For    in^r6vemeni$    in   tJk* 

on  ;  then  another  of  btable-dung,  lihd  so  on  tiumufacture  of  papier-mack^  and  drtieU$ 

till  the  hebp  is  completed.     As  soon  as  fer-  fnade  therefrom,  and  tti  /Ae  iiiaist|/iietttr«  q^ 

mentation  takes  place  the  bannre  is  ready  for  luttotUt  Mtuds,  and   9iher  arlielet  tvAert 

use.     The  vegetable  matters  may  he  used  in  metal  and  glatt  are  eomhined.  Patent  dated 

their  green  state  or  dry.  In  khich  case  they  D^ember  i7,  1^51. 

should  be  well  sAturatbd  witli  watfer.    The  The  Jlrei  ^wt  of  this  invention  tiaa  rela- 

chemical  substances  above   named  may  be  tion  to  the  preparation  of  jpapier-mach^  and 

used  in  their  dry  state  aloilfe,  or  mized  with  articlfi  ifaade  th^refrbm  for  the  firbtesl  of 

earth  aa  a  manure.  japadnibg. 

tlaime.—  l.  The  making  uF  khanure  heaps,  In  place  of  ittiinersing  the  {jipier-faaclii 

commonly  called  **  dung- bills,"  as  described,  in  oil,  and  then  applying  k  coating  of  black- 

nsing  the  chemical  combination  set  forth  for  lead  and  the  other  tistial  iogredienti,  to  re- 

that  purpose.  reive  the  Japafa,  thfe  patentees  i-^ers«  the 

2.  The    combination    of  chemical    tub-  process,   and  applr  th6  blabk-leid  cBttiijg 

Itances  described,  to  be  used  alone,  or  mized  previous  to  the  iblmersiob  in  bil,  b^  i^hieh 

^ith  eaHh  or  other  pulverited  matter.  means  mttch  of  the  lmoothin|  now  neees- 

FaSDBaiCK  William  NoaroN,  of  Paisley,  ftary  will  ht  dist»fcnsed  wlth^  and  an  ^nally 

Renfrew,  manufacturer,     ^br  nrtatn  im-  true  fenrfaee  produced.  The  bltck-Ikad  boat* 

proitemente  in  the  ikanvfiiettire  or  produe-  ing  fs  preferred  to  be  made  with  paste,  SQch 

Hats  of  plain  and  figured  fabrict.    Patent  aft  used  by  bcokbindferi,  and  white  lead, 

dated  December  16,  1851.  ilake  white,  ot  dther  pigments  or  matters 

CUdme, — 1.  Certain  ay  stems  or  modes  de-  Hiay   be  introduted.      The  lipplieation   of 

scribed  of  manufacturing  or  producing  woven  blacklead,  in  k  state  Of  powdet,  prfeviotts  to 

fibrics.  itnmerftion  in  oil,  ift  i  prepiratlbn  for  tbb 

2.  The  manufacture  and  use  of  fabrics  process  of  japanning,  li  also  fttited  to  be 
with  a  full  or  cloiie  covered  warp  surface  useful  in  many  casea. 

pro«'uced  by  cross  weaving  over  corda,  or  The  feeond  part  of  the  invention  has  rela* 

foundation  threads,  which  torm  the  interior  tion  to  the   manufacture  of   pspier-mach^ 

body  ul  the  fabric.  buttons  and  brads^  tfr  other  perforated  arti- 

3.  A  t^yacemor  mode  of  prodncing  woven  cles.  First,  the  patttitees  propose  to  menu* 
fabrics,  the  aurfnce  of  wh>ch  Is  tnhreiy  facture  such  buttons  And  arcicUs  from  dtsci 
formed  by  the  warp  clohety  and  solidly  of  papier- mach^  by  punches  and  tools  soita* 
cohering  the  cloth  tunace,  the  weft  not  being  biy  si  ranged  tor  forming  the  bnttoas,  and  at 
rcqttired  to  appear  thereon,  the  same  time  pierelng,  or  partially  plereuif 
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the  holes  neoeeeary  for  their  ettachment  to 
■rtiolet,  end  they  eonsidrr  it  an  im^rof  ement 
to  make  the  bttttont  with  two  or  three  holes 
only  I  the  bettons  thus  made  are  fioisbed 
in  tlie  nsnal  way*  or  aeoordinf  to  the  method 
firstly  described.  Seoondly,  the  patentees 
prodoee  snch  bnttoos  by  monldinf  tlieih 
from  the  pulp.  Third,  they  ftpply  a  diie  of 
metal  at  the  centre  of  the  papier-mach6  bnt- 
tons,  to  give  strength  to  the  part^  whef'e  the 
holes  sre  pierced.  And  fourth,  they  orna- 
ment papier-  maoh^  buttons  by  inlaying  them 
with  mother-of-pearl  or  other  ornaifientin^ 
shell,  or  with  metal, — the  methods  of  doing 
which  will,  in  this  ease,  be  the  same  as  are 
employed  for  inlaying  other  articles  of 
papier- mach  6. 

The  third  part  of  the  invention  consists 
in  mannfactnring  bnttonSi  itnds,  and  other 
articlea  where  glus  and  metal  are  combineo. 
in  order  to  give  the  samJB  the  A6plii>an6e  n 
jewels  set  In  metaL  Thii  h«l  Am  llteBMll 
by  applying  perforated  pieces  of  metal  in 
front  of  pieces  of  glass,  cast  or  formed  with 
projections,  which  were  made  to  protrnde 
through  the  perforatiotis  of  the  metal},  TiM 
patentees,  howerer,  adopt  the  plah  df  cast- 
ing thb  glass  on  to  perforated  pieces  of 
metal,  by  which  means  a  more  perfect  ad- 
herencb  between  their  surfaces  will  be  ob- 
tained. The  perforated  pieces  of  metal  are 
placed  in  the  bottoihs  of  moulds,  and  the 
gUa^  is  poured  or  pressed  la  so  u  to  pass 
through  the  perforations,  and  assume  the 
forms  of  the  recesres  in  the  moulds. 

CVetflNS. — 1.  The  improTementa  described 
in  the  manufacture  of  papier- mach^  and 
articles  made  therefrom. 

t.  The  improTcments  described  In  manu- 
facturing jperforated  papier-mach^  buttona 
and  beads,  or  such  like  perforated  articles. 

3.  The  improvements  described  in  the 
flohnnfacture  of  perforated  papier- mach^  but- 
tons, by  inlsying  the  same  with  shell  or  metaL 

4.  The  improTements  described  in  manu- 
fhctnring  buttons,  studs,  and  other  articles 
where  metal  and  glass  are  combined. 

ClhAktts  LXil^oiT,  of  Workington, 
Chmberland,  kliij^-buiider.  Foif  improte- 
utenirs  In  if^ja^p  tdh,  WteAt  dAM  Decern- 
l»br  19,  I8ftl. 

Tbib  fniftntidH  has  iot  Iti  bbject  to  effect 
the  reefing  and  unreeling  of  the  saiU  of 
ships  from  the  deck,  whereby  the  following 
kUtanteges,  among  btl^ers,  are  obtained ; 
iiiimi&ly,  inclrfeaiecl  celeHty  and  skfety  in  ma- 
nodovritag,  reet  tackles  are  dU'pensed  with, 
khU  the  reef  can  be  taken  In  and  shaken  out 
without  altering  the  position  of  the  sail,  as 
regards  the  tetsel^l  con'r«e.  Aikd  ths  man- 
ner in  which  tbik  is  effected  is  aa  follows : 
First,  the  sail  is  aiuched  io  the  yard  by  a 
tttbi  or  tobkft  df  lalrantted  irrou]|ht  ijron  or 


other  metal  in  the  way  represented  In  Hirs. 
It  2,  and  3;  The  tubea  i  i,  are  fastened  to  the 
yard  by  logs  or  projections  « ai  which  are 
passed  through  holes  In  the  sail,  and  Ihen 
through  slots  in  hoops  k  i,  fig;  2,  which  en- 
circle the  yard  B,  the  tubes  being  secured 
by  pins  on  the  inside  of  the  hoops.  To 
allow  the  ready  inaertkm  of  thesd  pins,  and 
to  prevent  injury  to  the  ssils,  the  yard  is 
slightly  hollowed  out  at  cc.  In  the  centre 
opposite  the  mast  the  tubes  are  parted  to 
the  eitent  of  a  few  ineheli  that  isi  to  about 
ik  Hf  U  tbe  ti^llefl  #l»  tBfi  ttticii  side 
they  are  extended  a  little  beyond  the  head 
of  the  sail,  in  order  to  keep  the  sail  stretched 
when  reefed.  Thus  the  sail  is  attaehed  be- 
tween the  yard  and  the  tnb?s,  and  the  head 
rope  of  the  sail  bears  equally  and  conti- 
nuonaly  along  the  whole  extent  of  both. 
kext  a  small  chain  is  passed  through  the 
tiibes)  ifthidb  etiin  fuBI  aB9fiwards  over  a 
Uhlil  piiUi^  li|  Igit  i  ifli  I;  M  the  outer  end 
at  the  cleat  of  the  yard,  and  under  the  centre 
bulleys  e«,  which  are  firmly  fixed  to  the 
yard  by  stout  hoops,  and  secured  by  a  plate 
ebttB^etink  th^  two  mtt«  bImss  TM  le- 
movid  or  these  dhitre  |>lns  aUowl  .the  Aain 
to  clear  the  yard  when  the  aail  is  detkched  ; 
so  that  In  fact  Ihe  ch^n-tnkea  knd  ckain, 
all  connected  therewith,  may  kt  ahy  tltne  be 
removed  at  once  Without  separiitioh  ano  With- 
out trouble.  Thb  outer  end  df  eahh  chltn  is 
attached  to  the  reef  cHngle;  in  the  kach 
rope,  by  a  commbn  shackle  at  at  v|y,  fifi  3. 
A  series  of  eje-bolts  may  be  substituted  for 
the  tubes,  or  the  chain  may  be  merely  lar- 
ried  over  the  pulleys  attached  to  the  yird, 
but  the  tubes  are  preferred  aseaaier  to  wdrk 
and  less  liabls  to  derangement.  The  inder 
ends,  after  paaaing  under  the  pulleys  «  e,  are 
connected  together  by  a  sftigle  rope  oi  bhaihi 
carried  over  a  pulley,  or  through  aD  ^i- 
bolt  in  the  mait-head»  dowh  to  thb  deck.  Jkib 
convenient  distances  slong  the  tuM,  holtt 
sre  made  on  the  upper  and  lower  side  aa  al 
/  and  g,  fig.  1,  to  allow  of  reef  points  dr 
small  cordii  being  passed  into  the  tube  from 
b^low,  while  the  holei  kbove  will  ehclbse 
them,  to  be  fastisniKd  by  k  lihlpM  knot  oir 
otherwise  to  the  chain,  tikt  otBer  ends  bf 
the  cords  are  sewed  to  Ihb  M\,  as  fsi:  do#fi 
as  the  deplk  b^  the  reef  tXhhh,  flj^.  d,  after 
passing  ihibugh  small  tblmblek  at  1 1 1 1,  il^ 
tached  lo  Ihe  Sail  at  oonveiiienl  diibtaeto 
apart,  in  order  to  keep  the  iiil,  when  reefed, 
in  straight  even  plaits.  These  tbimblel  mkjr 
either  allow  the  cordb  to  paSk  through  thi 
sail  backwards  snd  forwards,  ss  at  11 1 ,  olr 
may  be  kept  altogether  on  one  side,  ak  sHib'Wh 
tXjjJ.  By  these  meant  the  commbn  **]sck- 
stiy'*  may  be  dispensed  with,  ahd  the  sk!l 
can  be  ben^  and  unbent,  Mk  nkugh  leftt  timk 
than  by  the  ordinary  metho4. 
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To  ntf  th*  mil,  the  onlf  thing  to  b«  doni 
it  to  Moara  Um  ebiio,  or  raps  K  to  ■  bolt, 
or  htiaj  pin  od  dock,  ■od  tbaa  lover  tbe 
jui.  AJ  tha  jtrd  dooaDdi,  tbe  ^alni  u« 
dnwn  through  tkt  tabei,  lad  tha  cordi,  or 
ntt  point!  along  with  them,  nntil  tiie  n*f 
U  nthtrtd  up  In  rignlareTsn  pliiti  or  (old* 
Ught  and  Urn  tgainit  the  yard  and  tabea. 


To  ihake  ovt  tha  raaf,  all  that  il  req«dr«d  k 
to  out  off  tiie  rops  K  on  dank,  and  bofat  the 
jard  again.  When  the  reef  li  takam  In.  the 
CODHOOD  oaring  may  ha  pnaaed,  aod  Ike  or- 
dioarr  reeT  poiota  tied,  if  thought  daatraUa, 
trltiioQt  diStanllf  or  danger  to  tbe  bob.  In 
fine  weather  the  chain  may  be  datiehli 
from  tiia  cringle  and  aeonrad  to  tbe  yard. 


K..  1. 


To  take  in  a  Mcond  reef,  another  lat  o( 
tabaa  matt  be  flied  on  tha  ilt  tide  of  tbe 
latl  with  a  chain  and  pointa,  rxtending  at 
h)w  down  ai  required. 

A.  modifioation  of  the  preceding  arraoge- 
DOtit  may  be  made  by  attaching  ■  leeond 
foot-rope  at  any  conToniant  diitanoa  from 
the  foot  of  tbe  aall,  and  lacing  a  imill  cord 
throagb  tkinblea  let  into  the  »il  at  m  ib, 
flg.  3,  Lbo  endi  of  wbich  may  be  carried  to 
tbe  deck,  either  at  tbe  oleati  of  tbe  jird 
along  wiih  the  "  iheet*,"  or  direct  from  tbe 
By  Inhering  Ihe  topaait 
"  mil  cnrdi, 
a  bundle  at 


basHng 


tbe  aail  wiU  be  gathered  np  in 


It  nay  oceaaloDallj  be  found  expedient  to 
ute  a  portion  only  of  the  mode  of  laeBng 
and  anraefing  jnat  before  deaoribed ;  that  b 
to  pay,  the  reef  may  b«  flrtt  galhand  *p 
by  that  method,  aad  then  tha  earing  nuy  b« 
paaaed,  and  the  eonmon  reef  point*  tied  ai 

Tbe  piteutae  aaaomea  that  it  wonid,  la 
moit  catea,  he  deemed  prefrrablo  to  efftot  tha 
rerfing  and  nurerfing  from  deck,  bat  It  will 
bs  iinderalood  that  in  doe*  not  limit  himtelf 
in  Ihii  reipKt. 

Claim. — The  mode  of  reeling  and  onraef- 
ing  the  lalli  of  iliipi  by  meani  of  chaii-i  or 
corda  worked  from  tha  daok,  i 
ai  before  deaeribcd ;  that  la  to  aay,  In  n 


urauBH  iPwnnoiTioMB  biibollid  nniaKa  thi  wbkk. 


«1S 


M  ni»di  tbe  •tuohing  «(  tha  nili  to  th» 
jatdi  br  nMU  of  tahw,  or  otbsr  tatlA- 

u  aaul)!  tba  lftw«riB(  o(  tbe  rardt,  tad 


or  oordi  piMcd  throiih  the  uld  tnbaa,  the 
NeAog  uhI  nmncdns,  and  alio  ths  enploj- 
mant  (ia  ewtaln  caaa)  of  an  addittonal  ropa 
w  ropea  acnMa  the  Toot  of  the  topi^, 
and  satberinf  op  or  folding  tt^ether  any 
portion  of  tba  fOot  of  tba  topHll  \)j  nj 
of  TeaT,  by  meant  of  oorda,  obalni,  or  tlM 
othor  tlaa  laadtng  to,  and  aeondbia  from 
tbedaok. 

1  BaimT  MiLLiSAH,  of    N«v 


York,   mecbaoieal  aniineer. 


fir  fntrMu^,ittam.   Patent  dattd  Dbmb- 
b«r  1»,  lUl. 

The  natara  of  tUi  icnntiea  eonilata  of 
a  new  arrangement  of  Saea,  tnl>e»,  and 
walor  ipaoM  iritbin  ■  boiler  ht  genramdOK 
Bteam,  wherebir  a  maidi  larger  amotmt  of 
■nrfhoe  la  expoaed  to  tbe  lotlonof  beat  tbui  ■ 
nraal.  In  It*  general  external  appearanaa 
thi*  inproTOd  boiler  i«  ilmilar  to  ordiaair 
bollara;  oeltbor  doea  It  dUhr  Bateriallj 
from  othm  la  regard  t«  tbe  ooatlntotloa  of 
tba  sndoaed  hunaoa  (oonatdarad  bj  itaeU), 
bnt  upon  tbe  npper  elds  of  tbe  Dra-plaee  m 
are  placed  a  leriea  of  flnea  M  (Bg.  1)  of  a 
number  and  oapaoltr  anflelent  to  eairj  off 
nadilj  the  prodneta  of  oombnitioa  from  tbe 
fnrnaee.  iMte  flvea  open  fn 


floe  e,  which  it  plaoed  abon  the  farmace 
and  balow  the  watar-Uee  of  the  boiler.  At 
tba  baek  of  tbe  foinaea  a,  and  near  to  the 
bottoea  of  tb«  boiler  Ibcre  it  enotber  bori- 
MStal  flne  i,  and  betwaen  tba  two  borlaonlal 


Smb  there  ia  a  aniea  of  Tcrtloal  flata,  t 
to  tbe  flaa  b.  bnt  ueeeaiarll;  longer,  aa 
thown  at  t,  and  ihaae  latter  floei  are  far 
tbe  pnrpoae  of  EODira;flng  the  produota  of 
oomboaCion  tioaa  the  ^par  to  tbe  lower 


9U 


nr«iJ8H  flPBcirNAnoHs  miboiiiad  vxmnn  tm  mnm. 


hsriiOntel  flue.  THrovgb  the  eentre  9i  mMi 
of  the  Tertical  flaet  «,  ii  iotroduMtf  a  ttbe/, 
laj  of  ODO  half  the  dmmeter  of  the  floe, 
wbioh  t«bes  eitend  from  the  opper  tube 
■beet  of  the  horiBontel  floe  e»  throagh  the 
lower  tobe  eheet  of  the  floe  dt  ae  shown. 
.  The  water  pasict  throofb  these  tubos)  whieh 
serve  the  purpose  not  only  of  presenting 

Sreater  snrfaee  for  the  absorption  of  heat, 
ot  insure  thft  oirenlation  of  the  water  with- 
in the  boiler*  From  tbe  lower  horisontal 
fine  dt  the  prodnots  of  eombtttion  are  con- 
veyed into  the  chimney  by  means  of  the  flaes 
y  as  showii.  OnOi  two»  or  more  fnroaees 
provided  with  flMes  and  tnbes  thns  eon- 
stroeted  andarrangedi  may  be  placed  within 
the  same  shelli  sufficient  space  being  left 
between  them,  as  shown,  for  the  circulation 
of  the  water. 

The  practical  result  of  this  improved 
system  is  as  follows:  The  water  in  the 
boiler  rising  above  the  upper  horizontal 
floe  fills  the  tubes//,  and  surrounds  all  the 
floes.  The  products  of  combustion  pass 
from  the  flue  e  through  the  vertical  flues  ee, 
parting  with  their  beat  on  the  one  side  to 
the  immediately  surrounding  water,  and  on 
the  other  to  the  water  within  the  tubes//*. 
The  water  contained  in  the  tubes  is  much 
more  rapidly  heated  than  that  surrounding 
the  flues,  as  its  volume  is  less,  and  hence 
by  known  laws  a  regular  and  perfect  circu- 
lation takes  place  within  the  boiler. 

Tbe  flues  ee  and  dd  may  be  placed  verti- 
cally, and  the  others  horitontally,  or  viee 
vergdf  and  though  preferring  the  disposition 
of  tbe  parts  represented  in  the  drawings,  the 
patentee  does  not  restrict  himself  to  it,  but 
elains  generally  tbe  arrangement  of  tbe  tnbes 
and  flues  in  sudi  manner  Uiat  the  water  tubes 
shall  bo  conneeted  with  an  upper  end  lower 
tube  sheet,  in  combination  with  flues  of  less 
length  than  the  tubes,  as  also  the  connect- 
ing of  the  said  tubes  with  an  upper  and 
lower  flue  aheet,  whereby  two  horitontal 
flues  sre  formed  in  such  connection  with 
each  other  by  means  of  vertical  flues,  that 
tbe  products  of  combustion  from  the  fire- 
place shall  pass  into  the  upper  horisontal 
flue,  and  thence  down  the  vertical  fluea  into 
the  lower  horizontal  flue,  parting  with  their 
heat  on  the  one  hand,  by  radiation  through 
the  flues,  to  the  immediately  surrounding 
water  spaoes,  and  on  the  other,  through  the 
tubes,  to  the  water  circulating  through 
them,  all  as  before  exemplified  and  describ«i. 

Christophbe  Rands,  of  Shad  Thames, 
miller.  Far  improvemenii  in  grimding 
mkea  mtd  other  grain.  I^atent  dated  Dl»- 
comber  19, 1B51. 

These  Itt^roVeteentk  have  ralatlbu  tb  tike 
eohstrabtlon,  vuspendtoji^,  aM  %%tolilktlng  \sf 
itklll-stoBes.    Th^  ttiiU  fetones  atip  t>f  %)^  ua- 


BUlar  skspof  thni  is«  they  havo  the  otntm 
pirt  (where  the  surfaee  speed  is  slowest 
retnoved  so  a*  to  leave  an  Opening  at  tho 
centre  large  enough  to  receive  a  fan  bjr 
whidh  the  ventilation  l«  effeotod.  Tbe  tipper 
stone  Is  suspended  In  n  cireulnr  fmaao  by 
two  azes  at  the  opposite  sidsoi  nnd  tMo 
frame  agaiti  Is  suspended  byoiea  Ht  right 
iaglea  to  the  otheft,  by  whieh  menns  the 
stone  is  hung  in  the  same  wey  ae  a  mnriner'a 
oompassi  with  full  p4wer  of  a4iueting  itaelf» 
so  as  to  maintain  oonttant  oontaot  botweea 
Its  surfaee  snd  that  of  the  under  atonoy 
which  is  the  one  the  patentee  prOfofe  t» 
drif  e.  The  under  stone  is  suspended  in  n 
eimilnr  BUUiner»  but  the  sees  supportinf  It 
are  oh  the  Inside,  instead  of  belngi  oe  is  the 
case  with  the  upper  stone,  on  the  outside. 
The  fan  is  driven  by  a  band  from  a  vertical 
shaft  which  receives  its  motion  by  a  band 
from  tbe  shaft  driving  the  runner  stone. 
The  com,  in  a  bruised  state,  is  fbd  in  at  the 
oenCre  of  the  stones  on  to  a  plate  on  a  level 
with  the  top  of  the  runner  stone,  nnd  Is 
drif  en  with  the  air  from  tbe  fkn  between 
the  stones,  from  whence,  after  being  ground, 
it  is  delivered  by  a  spout  in  the  usual  way. 

William  Elliott,  of  Birmingham, 
nufacturer.  Forimprevemenii  tn  the 
fmetwre  ef  eovered  buttone.    Patent  dated 
December  19,  1851. 

1.  Mr.  Elliott  proposes  to  employ  in 
place  of  tbe  plain  rings  ordinarily  used  in 
forming  tbe  backs  of  die  and  preesure-mado 
covered  buttons  with  fiezible  siMnfcs,  rings 
or  shells,  ha? ing  their  internal  edges  serrated 
or  jagged,  so  aa  to  hold  more  aeeurely  the 
flexible  fabric  of  which  the  ahank  is  foruMd. 

2.  In  making  die  and  preesure-mado  but« 
tons  with  covered  backa,  Mr.  EUiott  pro- 
poses  to  use  a  disc  of  metal  serrated  at  the 
edges  instead  of  plain  as  usual,  the  object 
here  also  being  to  enable  the  flexible  cover- 
ing to  be  more  securely  held.  This  method 
is  particularly  applicable  to  the  Dsaking  of 
linen  -  covered  buttons,  which  would  be 
attaehed  by  sewing  the  flexible  back  to  tbe 
garment  instead  of  sewing  through  and 
through. 

Otaime,^  1.  The  application  of  book 
shells  Or  rings,  irith  serrated  openlnga,  in 
the  manufacture  of  die  and  pressure^sade 
covered  buttons  with  flexible  shanJcs. 

2.  The  application  of  metal  dieos  witb 
serrated  edgtt  In  the  manufaeture  of  die 
and  preasure-mado  buttons  having  covered 
backs. 

JoHW  THOmMTON  and  Jambz  Tboun- 
TOK,  botb  of  MefboHrflO,  Derby,  meehanlea. 
M'V9  m^prwemeiiv*  ns  fmw  mwiijf  iH,i  nf  t  Or 
take»Xml«MfMiped/«§HetAdo/AeKtfM»fnf»] 
AMI  in  rMtnhg  fiee  on  wopsw  yeM*aBe  eMf 
Ml^  •mMkgi.  MMkt  dftwfl  D«B.  If,  1§5I« 
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Cfotm«.*- 1.  The  combining  machinery 
and  prodaciDg  thereby  a  certain  manufac- 
ture of  meshed  fabrics. 

2.  The  manafacture  of  piled  warp  fabrid 
by  making  pile  on  both  sidea  of  the  fabric 
when  the  a* me  ii  being  produced  by  warp 
machinery. 

3.  The  mannfaoture  of  piled  fabrics  with 
the  rows  of  pile  of  different  lengths. 

4.  The  manufacture  of  felted  knit  fabrics 
[with  a  felting  yarn  composing  the  body  of 
the  fabr'c,  and  the  pile  formed  of  a  yarn  or 
material,  such  as  sUk,  not  capable  of  being 
felted]. 

JosiPR  Bu&CH,  of  Craig  Works,  Mao- 
cleafield.  For  improtementt  in  pHnling  and 
mwM^faeturing  cut  -  jfiiet  and  other  fabriea 
and  yanu.    Patent  dated  Deo.  19,  1851. 

The  Jlrti  improTcment  described  by  the 
pntentee  consists  in  combining  the  processes 
of  printing  and  embossing,  or  embossing 
and  printing,  for  ornamenting  cut-pile  fab- 
rics. The  design  or  pattern  is  first  printed 
on  the  fabric,  and  the  procees  of  embossing 
is  then  applied  to  giTC  finiah  and  increased 
effect  to  the  printed  pattern.  When  the 
embossing  is  performed  prerious  to  the 
colour  being  applied,  the  printing  must  be 
done  in  opaque  colours,  as  the  effect  would 
be  spoilt  if  it  were  necessary  to  employ  any 
raising  or  clearing  process  to  the  printed 
pattern. 

The  4€eond  improvement  oonsists  in  sub- 
jecting cut-pile  fabrics  to  the  action  of  steam 
previous  to  their  being  Bubmitted  to  emboes- 
tng — the  object  being  to  soften  the  fibres, 
and  render  them  more  capable  of  being  acted 
on. 

The  third  improvement  coniisti  in  the 
application  of  the  pacentee's  block-printing 
apparatus  to  hand  printing,  with  euitable 
means  of  ensuring  accuracy  of  effect  without 
regard  to  the  manual  dexterity  of  the  opera- 
tor. The  fabric  is  supported  on  a  travelling 
sheet,  from  the  surface  of  which  project 
pins  or  points  to  keep  it  in  position,  and  is 
passed  under  the  action  of  each  block  suc- 
cessively, the  colour  being  applied  to  the 
hlocks  by  rollers  revolving  in  colour  sieves. 
In  order  to  ensure  the  carrying  cloth  tra- 
velling in  a  straight  line,  one  side  of  it  has 
a  non-elastic  band  running  on  guide  rollers, 
and  the  fabric  under  operation  is  held  to  the 
cloth  by  clasps. 

Cfolnis.— I.  The  mode  of  oombining  and 
using  the  processes  of  embossing  and  print- 
ing, or  printing  and  embossing  in  the  man- 
ner described. 

2.  The  mode  of  passing  woven  fabrics 
through  a  steam  chamber  before  the  process 
of  embossiog. 

3.  The  mode  of  using  the  oombinatipn  of 
bs4|d  block  apparatus  deieril)ed> 


4.  The  mode  of  using  surface  blocks  with 
sliding  frames,  and  furnishing  sieve  rollers 
in  connection  with  hand  printing. 

5.  The  mode  of  using,  in  connection  with 
hand  printing,  an  endleas  cloth  with  non« 
elaatic  bands,  having  guide  rollers  for  guides, 
stud-holes  for  studs,  holding-down  dasps, 
and  pinpoints,  for  the  pnrpoies  described. 

Hbnrt  Clayton,  of  Atlas  Works,  Up* 
per  Park-place,  Dorset-square.  Fior  tw. 
pro9ementa  in  iha  manrnfaetwra  qf  tuha$f 
pipes,  tiliiy  and  other  artietee  made  Jr^m 
piaetie  materiaU,  Patent  dated  December 
19,  1851. 

C^nw.— 1.  The  construction  of  moulds 
or  dies  composed  of  two  plates  forming  a 
box  or  chamber,  the  inner  or  upper  plate 
having  an  apertura  opening  into  the  mate* 
rial  cylinder  or  box,  and  the  outer  or  lower 
plate  forming,  or  having  affixed  to  it,  the 
die ;  the  moulding  orifice  corresponding  with 
the  external  diameter  of  the  intended  tube, 
pipe,  or  other  article,  and  the  dod  or  core, 
being  sustaine'd  by  a  bar  or  bars,  attached  to 
the  inner  or  top  plate,  so  as  to  leave  an  nil 
interrupted  space  between  tiie  rod  or  aper- 
ture of  the  die,  or  over  the  moulding  orifice. 

2.  The  supporting  of  the  dod  or  core,  by 
means  of  a  stem  passing  through  the  pis- 
ton or  forcing  plate,  and  attached  to  the 
upper  part  of  the  framing  of  the  machine, 
thus  forming  the  moulding  orifice  of  the  die, 
with  the  dod  or  coro  concentric  with  the 
orifice  of  the  die,  without  being  carried  by 
any  bar  or  bars  in  connection  witL  the  dio- 
plate,  ar  over  the  moulding  orifice  of  the 


3.  The  oonstmctlon  and  use  of  diet  mr 
moulds  for  the  formation  of  pipes,  tubea, 
or  tiles  with  an  enlargement  or  thi<»Vy[>ing 
of  material,  the  die  or  mould  having  a  door 
or  ilap  for  cloaing  the  outer  end  thereof, 
during  the  formation  oi  such  enlargement 
or  thickening.  Also,  the  employment  of 
conical  perforations  for  the  adbnission  and 
escape  of  air  to  and  from  tiie  moulds  or 
dice. 

4.  A  combination  of  oicana  and  appara- 
tus for  forming  squara,  rebuted,  or  other 
forms  of  joints  to  pipes,  tubes,  tiles  and 
other  articles,  by  outtiog  away  suitable  por- 
tions of  the  materials  pravious  to  burning 
sneh  articles. 

Paidbmck  BousFiBLD,  of  DevonshSrc- 
place,  Islington,  gentieman.  For  a  new 
mamifactwre  ofmmeMre*  Patent  dattd  De- 
cember 19, 1851. 

This  invention  consists  in  manufiscturing 
manure  from  blood.  Hie  patentee  takes 
the  blood  of  cattle,  sheep  and  pigs  from  the 
slanghterhonaes,  and  having  separated  the 
fibrioe  by  atirring,  he  plaoes  the  blood  in 
evaporating  pans,  and  applies  host  until  it 
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to  reduced  to  a  thick  eonsittence.  The  heat 
flhould  rarjr  between  120*  aod  165*  Fahr., 
and  ehonld  not  be  raited  to  the  boiling  point, 
aa  lonke  of  the  oonititaenta  of  the  blood  are 
by  10  great  a  heat  rendered  insoluble,  and 
depriTcd  of  their  Talnable  properties.  When 
the  eonsistence  of  the  blood  is  snch  as  to 
admit  of  its  being  remoTed  from  the  erapo- 
rathig  pans,  it  to  spread  on  sheWes  or  on  the 
floor  of  a  room  to  dry,  and  carrents  of 
heated  air  are  caused  to  pass  orer  it  to  faci- 
litate this  operation,  care  being  taken  to  stir 
it,  in  order  to  prcTent  the  formation  of 
himps,  and  cause  it  to  dry  in  a  powdery 
state.  Or  it  may  be  subjected  to  pressure 
before  being  placed  on  the  shelTCs  to  dry, 
and  immediately  after  its  remoTsl  from  the 
evaporators.  The  powder  thus  obtained  is 
applied  to  agricultural  purposes,  in  the  same 
manner  and  proportions  as  guano  and  such 
like  manures.  The  extent  of  dryness  given 
to  the  blood  to  convert  it  to  manure  may  be 
varied,  but  the  patentee  recommends  that 
the  processes  of  evaporating  should  be  car- 
ried on  until  the  blood  loses  in  weight  about 
65  to  75  per  cent. 

Claim, — ^The  manuliaeture  of  manure  from 
blood  in  the  manner  described. 

Samuil  WiLKBS,  of  Wolverhampton, 
brass-founder,  Flor  imtprovemtnti  in  the 
moHmfaeiwre  ifkelilu,  »aueepmu,  muloiker 
eookimgveutii.  Patent  dated  December  19, 

1851. 

These  improvements  consist  in  manufac- 
turing kettles,  saucepans,  and  cooking  ves- 
sels from  sheet  brass,  by  raising  the  same 
by  a  snceession  of  operations  with  suitable 
dies  and  tools,  and  then  using  dies  and 
pressure  to  complete  the  formation  of  the 
article.  The  discs  of  metal  are  submitted 
to  a  pressure  between  dies  until  raised  to 
the  required  shape,  being  annealed  between 
each  operation,  and  the  aauoepans  or  kettles 
thus  formed  are  tinned  on  the  inside,  and 
have  handles  fitted  to  them  in  the  usual 
way.  The  braas  which  the  patentee  prefera 
to  that  known  as  Munts's  metal,  consisting 
of  40  parts  line  to  60  parts  copper,  or 
nearly  so* 

CMm. — The  manufacture  of  kettles, 
saucepans,  and  other  cooking  vessels,  ss 
described. 

MosBB  Pooui,  of  London,  gentleman. 
i^br  fuyroMHSsn/ff  tn  apparatiu  for  exclude 
ing  du9t  tmd  oiktr  wtMittnfrom  rttUwaj^ 
tmrUgM,  mdjwr  vtnHUiing  them.  (Being 
a  communication.}    Patent  dated  December 

19,  1851. 

This  invention  constots  in  applying  to  the 
upper  part  or  roof  of  railway  carriages  hori- 
sontal  tubes,  with  bell  mouths  arranged  so 
aa  to  catch  the  air  while  the  carriages  are 
moving  forwardsi  and  direct  It  into  the  inte- 


rior of  the  carriages.  The  months  of  the 
tubes  are  covered  with  wire  gauze,  and  they 
are  placed  so  as  to  be  in  oonneotion  at  their 
lower  ends  with  tanks  eontainiog  water,  on 
which  the  entering  air  impinges,— tiie  water 
acting  as  a  spark  and  dust  arrester.  The 
current  of  air  Is  divided  into  streama  on  its 
entrance  into  the  carriages  bypassing  through 
wire  gause  screens.  In  order  to  produce  aa 
outward  current  of  air  the  patentee  adapts 
to  the  carriage  what  he  calls  "  deflectors," 
or  "  deflecting  windows,"  which  are  com- 
posed of  vertical  panes  of  glass,  or  slats  of 
wood  or  metal,  set  at  an  angle  of  45*  with 
the  central  line  of  the  carriage,  and  mounted 
so  as  to  be  capable  of  being  turned  in  either 
direction,  according  to  the  way  the  carriage 
is  moving.  The  air  diaplaced  by  the  flat 
sides  of  these  panes  while  the  carriage  to  in 
motion  acts  on  that  in  the  interior  so  aa  to 
cause  a  current  in  an  outward  dirsctlon.  Or 
the  windows  may  be  composed  of  a  single 
moveable  sash,  or  of  two  sashes,  hinged 
either  at  the  sides  or  to  a  central  raiL 

CSbmnt. — 1.  The  use  of  tanks  or  vesseb 
of  water  or  other  fluid  in  combination  with 
or  as  parts  of  ventitotors,  for  the  purpose  of 
catching  and  holding  dust,  sparks,  dndera, 
and  other  matters,  and  thereby  preventing 
their  entrance  into  the  interior  of  railway 
carriages. 

2.  The  construction  and  use  of  deflectors 
or  slats  or  thin  flat  pieces  of  wood,  glaas, 
metal,  or  other  rigid  material,  placed  in  the 
sides  of  railway  carriages,  for  the  purpoee 
of  deflecting  the  air  from  the  openings  or 
apertures  in  the  sides  of  the  railway  car- 
riagea. 

3.  The  construction  and  use  of  deflectinf 
windows  for  tie  same  purpose. 

4.  The  use  of  deflectors  and  deflecting 
windows,  in  combination  with  ventitotors 
placed  in,  or  upon,  or  near,  the  roofs  or  tops 
of  railway  carriages. 

William  Hibst,  of  Manchester,  manu- 
factnrer.  For  eertatn  imyrovementt  In  nss- 
ehhury  or  apparaiut  fir  mmKofmetwrmf 
woolien  eloik  and  cloth  mode  from  wool  emd 
ether  materiaie.  Patent  dated  December 
19,  1851. 

The  novelty  of  this  invention  conmsts  in 
facing  one  or  both  sides  of  a  piece  of  infe- 
rior woollen  cloth,  flannel,  or  similar  fabric 
with  a  layer  of  wool,  or  wool  mixed  with 
other  felting  materials,  thereby  prodndttg  at 
less  cost  an  article  which,  when  ratoed,  shorn, 
and  fintobed,  is  equal  in  gloss  and  appear- 
ance to  the  best  woven  doth. 

The  machinery  employed  for  thto  purpone 
constots  of  a  peif orated  table  or  grate,  which 
may  be  of  any  convenient  length  and  width, 
and  a  ptoteo  or  flat  surface  of  the  sasae  sisn 
as  the  table,  which  occupies  a  pofltion  abov* 
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U,  and  If  oftpabla  of  being  niiad  and  lowered, 
as  well  Bi  haviiit  a  reclproeatinf  motion  on 
tlie  inrfaoe  of  the  table.  A  aeries  of  steam 
jets  are  placed  in  the  perforations  of  the 
table  for  the  snpplj  of  steam  dnring  the 
operation,  to  eanse  the  felting  and  incorpo- 
ration of  the  layers  or  facings  of  wool  with 
the  body  of  the  fabric. 

The  mode  of  operating  is  aa  follows  i— 
The  platen  having  been  nJaed  ftrom  the  table, 
a  layer  of  wool,  or  wool  and  other  Iblting 
material  is  placed  thereon.  A  length  of  the 
doth  to  be  faced  (which  may  be  of  an  in- 
expensiTe  description)  is  then  laid  on  the 
Heeoe  of  wool,  and  anotlier  layer  or  Beeoe  of 
wool  is  spread  on  the  snrfece  of  the  dotii. 
The  platen  ia  then  lowered  and  set  In 
motion,  the  steam  being  meanwhile  tnmed 
on  at  the  jets,  and  the  motion  of  the  platen 
Is  cotttinned  and  assirted  by  pressare  if 
thonght  requisite,  nntil  the  desired  eifect  is 
prodnced.  The  faced  cloth  is  then  remored, 
and  snfajected  to  the  nsoal  operations  of 
milling  or  fnlUng,  raising,  shearing,  and 
Unishing. 

GWm.— The  peenliar  arrangement  and 
conitmction  of  mechanism  described,  where- 
by it  mannfactnred  or  prodnced  ailne  cloth, 
flannel,  or  other  similar  fabric  made  of 
wool,  or  wool  and  other  materials,  capable 
of  being  raised,  ihom,  and  floished,  for  the 
pnrpoee  of  forming  a  snHace  similar  in 
gloss  and  appearance  to  the  woren  wollen 
doth  or  fabric. 

RonoLVRB  HiLBEOMNnn,  of  Regent- 
street.  For  improftemsniw  in  app^rahu 
U9€d  wkm  ohitdnimg  nutmUamiomt  lifki, 
PaUnt  dated  December  19,  1851. 

1.  For  the  pnrpoM  of  obtaining  instsn- 
taneons  lights  whether  for  lighting  lamps, 
or  cigars  and  other  limilar  nses,  the  paten- 
tee prepares  strips  of  cotton  wadding  rolled 
together,  or  ftbrons  materisls  similarly 
rolled  and  cemented  on  the  ontside  with 
paste,  gntta  peroha,  or  other  material  with 
which  has  been  mixed  ssltpetre,  or  any 
suitable  acetate,  nitrate,  or  chromate.  These 
strips  he  dots  or  spots  with  phosphoric  mix- 
ture at  interrals  apart,  corresponding  to  the 
length  of  time  they  are  required  to  bum. 
He  then  places  a  strip  so  prepared  in  a  tube 
or  case  which  has  a  slot  or  opening  down 
the  side,  and  a  traveller  or  slide  for  pro- 
truding the  strip  of  material  from  the  case 
when  required  to  be  ignited.  When  a  flame 
is  desired  to  be  produced,  the  strip  of  mste- 
rial  is  coated  with  stearine,  wax,  or  other 
combustible  material  before  applying  the 
phosphoric  mixture. 

2.  For  the  pnrpoee  of  applying  the  phos- 
phoric mixture,  a  frame  ia  prepared  com- 
posed of  a  number  of  splints  or  slips  of 
wood  of  a  bellying  form  at  the  middle  of 


thefar  length,  held  together  by  truMvene 
stays.  This  frame  is  dipped  Into  the  mix* 
ture,  and  a  number  of  leogtha  of  aseterial 
haTing  been  laid  together,  the  mixture  Is 
depodted  on  them  at  distancea  apart,  cor- 
req>onding  to  the  Intenrala  between  the 
dips  by  applying  the  ftrame  tranaverady  to 
the  collection  of  lengtha  of  piepared  male- 
riaL 

Clolmf.— 1.  The  cansing  of  the  materid 
to  be  attached  to  a  travdling  aUde  In  a  tnbe 
or  case,  and  causing  the  material  to  ignlto 
as  explained.  Alao,  the  pecdiar  aumner  of 
spotting  or  depodting  the  phoephorle  mis* 
ture  at  ioterrab,  so  u  to  obtein  contfamed 
Ught. 

2.  The  arrangement  described  of  pladng 
the  lengths  of  materid.  Also,  the  fona 
and  nae  of  the  instrnmenlB  for  depodting 
the  phoephorle  mixture  upon  the  materlda 
prepared  to  receire  them. 

Cha&um  HowiJkND,  of  New  Yoric,  sb- 
gineer.  #br  impro»tm§ui$  In  mppturmhu 
for  tuetrUimimff  'nmf  mdietMn§  ik§  m^^Af 
of  waUr  <n  sImm  boiiin.  Patent  dated 
December  19,  1851. 

This  apparatus  or  Indicator  Is  composed 
of  a  metd  eadng  or  cylinder,  attadied  by 
flow  pipee  to  the  heed  of  a  steam  boiler  In 
such  a  pontion  that  the  water  of  the  boiler 
peases  into  the  eesing,  and  mdntalna  therein 
the  same  lord  as  in  the  boiler.  At  the  top 
of  the  casing  la  fixed  a  glaas  tnbe,  doeed  at 
its  upper  end,  and  communicating  at  its 
lower  end  with  the  interior  of  the  cadag.  A 
float  is  placed  in  the  easing,  and  has  attached 
to  It  a  stem,  which  pessee  npwarda  into  the 
hollow  of  the  glaas  tube ;  and  the  height  of 
water  In  the  boiler  ia  ahown  by  the  podtion 
of  the  float  stem  in  the  glaas  tube,  the  float 
and  stem  rising  and  fdling  In  the  cadog 
according  to  the  rise  or  fdl  of  water  in  the 
boiler*  In  order  to  give  the  alarm  when 
the  water  is  at  a  dangerondy  low  level,  the 
float  is  made,  on  descending  to  the  bottom 
of  the  casing,  to  act  on  a  lever  which  opena 
a  vdve,  and  permits  the  escape  of  ateam 
into  a  whistle  in  connection  with  the  appa- 
ratus, by  the  sounding  of  which  the  alann  ia 
given,  and  the  ettendsnt  warned  that  the 
boiler  requires  replenishing. 

CUiims, — ^The  use  of  a  cylinder  having  an 
indicator  tube,  In  combination  with  a  float 
having  an  indicator  stem  attached  thereto 
for  working  In  the  glaas  indicator  tube,  and 
indicating  the  water-line  in  ateam  bdlers. 
Also,  the  use  of  the  steam  escape  pipe, 
vdve,  and  lever  arrsngementa  deeoribed  aa 
a  combination,  and  their  combination  with 
the  cylinder  and  float  and  alarm  or  steam 
whisUe. 

Jamis  FuBOBniGK  LAOKsmansK,  of 
Kenaiogton-square,   civil  engineer.      J^ 
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imi^r09immU9  im  mmckimmTf  for  eiUHM§  or 
tpHitm§  wood  otid  other  mtk$Umeoo,  aid  in 
tki  mmtifiKiwro  of  koxoi.  Patent  dated 
Deoeaber  19,  1851. 

1.  The  patentee  deaeribet  an  improved 
ferm  of  ehbel  to  be  need  for  ipUttiiif  wood. 
U  ie  eompoeed  of  two  wedfe*thaped  part* 
attached  to  eaeh  other  at  a  right  an^,  and 
In  thii  reepect  oolj  doee  the  chiael  diflbr 
ttmtOL  the  V-ahaped  entler  «ied  by  eofravera, 
the  ildea  of  which  are  plaoed  at  an  aente 
Inetead  of  a  right  aogle.  Several  of  each 
cMiele,  wheaerranged  diagoaallj  in  a  frame, 
coaetitnle  an  apparatns  for  epiitting  bloeke 
of  wood  into  q^linte  for  iie-wood.  The 
chiaeli,  instead  of  being  made  with  their 
entting  edges  of  eqnal  width,  and  CMrmiag 
the  two  eidee  of  a  sqoaie,  asay  be  made  with 
the  entting  edges  of  nneqnal  width — that  is, 
to  form  two  eidee  of  an  oblong  i  and  eneh 
cntters  may  be  arranged  diegoually  in  a 
firaase,  to  cenetitnle  a  epiitting  appantns. 
Or  a  oombfaation  of  aente,  ditase,  and 
right-engled  sided  ehieele  may  be  employed. 
Cntters  of  the  saate  form  are  also  adapted 
for  machinery  for  slicing  or  elmpping  TCge- 
tahles,  and  wlien  the  Tcgetables  are  reqnired 
to  be  rednced  to  eabes  or  somll  pieoee,  a 
second  set  of  straight  knives  are  empbyed, 
which  malce  thmr  cnt  et  right  anglee  to  the 
vertical  angular  knives. 

2.  An  sirangement  of  feeding  iielt  is  epe- 
died,  to  be  employsd  in  connection  with 
two  or  Bsore  eirenler  saws  mounted  on  the 
same  epindle  when  employed  for  entting 
plenke  of  wood  (prindpaUy  acroes  the 
gnin)hitoleogths.  The  feeding  belt  is  pro- 
vided with  a  catch  which,  daring  a  oertaia  part 
of  its  levolntlon,  remeine  in  a  state  of  inac* 
tien«  nntil  pretrnded  by  a  rod  to  ostch  hold 
of  «Bd  draw  forward  against  the  sews  the 
plank  plaoed  npcn  the  belt. 

A.  The  patentee  describes  several  arrange- 
ments cf  flax  end  etrew-cotting  mechines. 
The  priodpal  featore  of  novdty  is  tlie  em* 
pioyaicnt  of  dice  cutters,  moanted  on  penU 
lei  spindies,  with  their  edges  bearing  against 
esch  other  so  as  to  act  like  shears.  Thestraw, 
flax,  dm.,  is  fed  on  to  a  revolving  endlms  car* 
rying  eheet,  and  is  carried  forward  against 
the  cntters,  by  wideh  it  is  severed  into 
Isi^ths  eerrmponding  to  the  distances  apert 
et  which  the  ceiters  aie  mounted  on  the 


i.  The  patentee  deecribes  an  arraogemenc 
of  chaff-cutting  machinery  in  which  the  knife 
hm  a  compound  lo«and-fro  horisontal|  aod 
verticftl  moTcmeot  simiUr  to  that  g<ven  by 
a  parallei  ruler.  Tbe  straw  or  litter  is  sap - 
piMMi  at  regular  intervals  by  an  iotermiitent 
feed  oDOvemeDt. 

JoBir  Uavim  Monuiaa  SrinLuio,  of 
Black  Grange,  North  Britain,  £eq.     For 


eorMm  mUoffo  mid  oomhinotUmo  ^  mojoh. 
Petsat  dated  December  22,  1851. 

In  the  specifisetion  of  a  forsser  petsat, 
dated  January  31et,  1851,  die  patentee  do* 
scribed  a  msihod  of  coating  iron  with  tin, 
after  having  been  previoudy  coated  witk 
sine.  The  flrst  of  the  preaent  improvesBcnls 
ooneists  in  previously  depositing  ea  the  iraa 
a  coatiBg  of  oopper  (which  ssay  he  done  by 
immersion  in  a  eolntioB  of  a  eelt  of  eopper ), 
and  thea  ooathig  with  sine  to  receive  the 
tin,  which  ie  applied  la  a  melted  Btatn. 

Another  improveaseat  ooHsieta  la 
iroa  eo  covered  with  oopper  wUh  a  ooaliag 
cf  tla  I  and  a  third  improvement  eooeisiB  ia 
using  sino,  instead  of  tla,  ae  a  eovuriag  for 
iron  ooated  with  oopper.  The  patentee  pve- 
ihffs  the  use  of  a  saline  instead  of  aa  acid 
solution  for  deeaeiag  the  eurlsce  of  the 
metei  previone  to  imamrsing  In  the  meltpd 
ainc  or  tin,  end  he  uaee  a  aolntion  of  eel 
ammoniac  for  this  purpeee.  He  also  roils 
die  iroa  ooated  with  oopper  before  epplyiag 
a  eoveriag  of  another  metal,  but  regulalee 
the  premure  so  as  not  to  cause  brittleaem. 

Another  iaqproveascnteoBsiete  ia  censbia- 
ing  with  hardened  Ised  e  covering  of  tin,  or 
alWy  of  tin,  so  as  to  produce  a  asetal  suit- 
able for  use  es  a  substitute  forQueea's  aietel, 
Britaaaia  sutal,  Britieh  silver,  or  pewter. 
For  this  purpoes  the  pateatee  takes  a  slab 
of  hardened  load,  which  he  roils  to  eny  ro* 
qaiied  thieknem  and  quite  sesooth  {  he  than 
pieces  a  sheet  of  tin  or  elloy  thcioof  on  the 
surlhee  of  the  lend,  and  peeses  tlwm  through 
tlw  roUe.  using  at  Arat  a  pressure  Just  suft- 
deat  to  oriag  them  into  dose  coataet,  ead 
applying  what  ie  technicaUy  called  **  a  severe 
|dnch,"  so  es  to  complete  tlw  union  of  the 
metals.  The  compouiid  aheet  may  then  be 
rolled  to  any  reqiJred  thickness.  For  the 
purpose  of  hardening  the  lead  used  es  above, 
the  pateatee  prspaiue  aa  alloy  of  equal  parte 
of  tin  and  sine  mdtcd  together,  ead  edde 
Ave  parts  tlmreof  to  every  ntecty  •  live  parts  of 
Iced,  etirring  the  nwtals  well  to  produce 
perfoet  ineerporation  of  the  elloy.  Or  the 
hardening  amy  he  effected  by  the  nee  of 
antimony  in  the  proportion  of  from  oae 
part  in  fifteen  to  one  pert  ia  aine  of  the 
Iced.    Or  areeale  amy  be  ased  with  the  lead 
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purpeee,  in  the  proportion  of 


fhrai  one  to  two  parts  per  cent. 

Another  improveaseat  condste  in 
sine  with  Iced,  or  the  ductile  alioya  of  lead, 
by  presenre.  lieed,  heideaed  as  first  do- 
scribed,  may  be  also  used. 

Another  improvement  is  the  eombiaiog 
of  sine  or  tin,  or  the  ductile  alloys  of  either 
of  theee  metds  with  cadmium.  The  mrtals 
are  rolled  into  sheeu,  and  passed  ihrougk 
the  roils  ia  contact  with  eech  other,  by  vrhioh 
their  anion  ie  efiscted* 


